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Tlir  niaiiufjrtiirr  of  tran^foniiiT^  an<l  for  inililary  rrquimiit'iit’o 

)ia'«  \tvt‘n  oiU‘  of  the  ^pe^ialtie^  of  I  nited  Tran^fontUT  for  the  past  fifteen  years.  Tiiou^anih 

of  military  de'>if(ns  are  in  present  produetion  and  a  few  examples  are  illu'-trated  above. 


In  this  photofEraph  you  will  find  transformer^,  realtors,  fdters,  hi|th  Q  coiN,  and  ma^netii 
amplifit'rs.  Types  illustrated  include  units  to  MlL-T-27,  JAN-T07,  and  ANt-lV. 


If  you  have  a  tough  prohlem  in  an  Hermetic  ur  Fosteri^ed  unit,  LTC  is  your 
logical  production  source. 
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TOMATO  CLASSIFICATION  BY  SPECTROPHOTOMETRY,  by  Trover  J.  Smith  and  Richard  A.  Huggins  .  92 

Accurote  grading  of  tomato  color  by  stote  inspector  using  this  equipment  antiquotes  subjective  method  previously  used 

SINGLE-BAND  AUDIO  GENERATOR,  by  Peter  G.  Sulier  .  95 

New  circuit  that  simplifies  telemetering  control  is  applicable  to  video  and  low  radio  frequencies 

ACCURATE  TIME  FOR  SCIENTIFIC  OBSERVATIONS,  by  Fred  E.  Fowler  .  98 

Synchronous  clocks  far  from  power  line  are  kept  in  step  with  WWV  by  selsyn  control  of  crystol  standard 

MAGNETIC  CENTERING  OF  ELECTROSTATIC  C-R  TUBES,  by  S.  L.  Reiches  and  D.  P.  Ingle  . 101 

Describes  and  evaluates  three  bosic  types  of  p-m  centering  units 

TUNABLE  MINIATURE  MAGNETRON,  by  D.  A.  Wilbur,  P.  H.  Peters  and  H.  W.  A.  Chalberg  .  104 

Fits  miniature  7-pin  tube  socket  and  furnishes  up  to  0.5  watt  from  zero  to  1,060  me 

REDUCING  OUTAGE  AT  WNBT  AND  WNBC-FM,  by  Lester  A.  Looney  and  Frederick  A.  Everett  .  110 

Toggle  switch  on  control  console  puts  television  program  on  emergency  transmitter  within  seconds 

NUCLEAR-RESONANCE  MAGNETIC  FIELD  CONTROL,  by  H.  A.  Thomas  .  .  .  114 

Field  of  a  3S-ton  magnet  is  controlled  by  servo  system  in  grid  circuit  of  four  parallel  807's 

JOB  EVALUATION  CHART,  by  R.  W.  Johnson .  .  119 

Permits  systematic  comparison  of  employment  opportunities 

AUTOMATIC  ANTENNA  WAVE-FRONT  PLOTTER,  by  Robert  M.  Barrett  and  Malcolm  H.  Barnes  .  120 

Near-field  microwave  antenna  patterns  ore  plotted  automatically  and  accurately  by  this  device 

SPECIFICATIONS  FOR  COLOR  TV  FIELD  TESTS  .  126 

Compatible  color  signol  adopted  by  NTSC  for  test  purposes  in  five  cities 

SHORT-PULSE  AMPLIFIERS,  by  George  F.  Myers .  128 

Twelve-tube  distributed-line  amplifier  for  0.01 5- microsecond  pulses 

UHF  RECEIVING  ANTENNAS  (Reference  Sheet),  by  E.  O.  Johnson  and  J.  D.  Callaghan  .  132 

Performance  data  on  five  types  found  to  be  outstonding  for  470  to  890-mc  uhf  television  band 


BUSINESS  BRIEFS  .  7*  ELECTRON  ART  .  140  NEW  BOORS  . 152 

CROSSTAIR .  II  NEW  PRODUCTS  . 144  BACRTALR  . 154 

TUBES  AT  WORE  131  NEWS  OF  THE  INDUSTRY . 141  INDEX  TO  ADVERTISERS  . (last  Pago) 


DONALD  G.  FINK,  CdHor;  W.  W.  MacDONALD,  Managing  Iditor;  John  Markus,  Vin  Zeluff,  A.  A.  McKenzie,  James  D.  Fahnestock,  Asso¬ 
ciate  Bditors;  William  P.  O'Brien,  Ronold  K.  Jurgen,  Assistant  Editors;  John  M.  Carroll  (on  Military  leove),  Ann  Mastropolo,  Morilyn  Wood, 
Editorial  Assistants;  Gladys  T.  Montgomery,  Washington  Editor;  Horry  Phillips,  Art  Director;  Eleanor  Luke,  Art  Assistont 

KEITH  HENNEY,  Consulting  Editor 

H.  W.  MATEER,  Publisher,  WALLACE  B.  BLOOD,  Monoger;  R.  S.  Quint,  Buyers'  Guide  Manager;  N.  F.  Cullinan,  Pramotian  A  Research 
Assistant;  D  H.  Miller,  James  Girdwood,  New  York;  Wm.  S.  Hodgkinson,  New  England;  Warren  W.  Shew,  Philadelphia;  C.  D.  Wordner,  Chicago; 
J.  L.  Phillips,  Cleveland,  T  H  Carmody,  R.  C.  Alcorn,  Son  Francisco;  Carl  W.  Dysinger,  Los  Angeles;  Ralph  C.  Maultsby,  Atlonto 


Jonuary,  1952 


ELECTRONICS 
Mrmhvr  ABC  Wld  ABB 


Vel.  25,  No  1 


PiihUNhfil  mrnthh  «ith  an  tmio  In  Juno  hr  McOrnw-TIin  PabllRhlitf  fortpAny.  Inc..  jAmra  f1.  McCtaw  (IMO  194A).  Koundcr  PvbtleAtion  Oilet.  t§wl2t 

North  BroAdway.  Albany  I.  N.  Y. 

CKocutivB.  editorial  and  Advertisini  Ofncei:  McGraw-Hill  Buildinf.  ^30  W.  42nd  St..  Naw  Yorit  3S.  N.  Y.  Curtla  W.  UcOraw,  Proaidcnt ;  Willard  rhovailor.  RxNnitlst* 
Vlcr  1*^411^0! ;  Jont-ph  A-  ttcrardl.  Vlc^  rrentdent  and  Troa-Rurcr;  John  J.  Cookn.  >N-i  rrtAry;  I*au1  Uontiomery.  Sf'nlor  VlcO'I*r«iid«t.  I*ubtlratlona  DItIsIoq;  Ralph  B. 
Smith.  FMitorlal  l»trf>ctor;  Nfbion  IV>nd.  VI(w  l*ival<l«Qt  and  Dlrcrtor  of  AdvortlaUif:  J.  E.  Blackburn,  Jr..  Vlc^-I^ealdcnt  and  Dtroctor  of  Clmitattoa. 

SubaoriotionB:  Addrm  rorrasbondonco  to  Electronica— Sobftcrlftion  Borvleo,  99v|?9  N.  Broadway.  Albany  I,  N.  Y..  or  330  W.  42ni}  Bt..  New  York  30.  N.  Y.  Allow  ton 

doyo  for  chanie  of  addroos.  Ploaoo  Indicato  bnoition  and  eomaany  eonnaetlen  on  all  toboeiiptlon  ariort. 

8lncle  coplea  TAd  for  rnlted  Btatro  and  potarMtoaR,  and  ('anada:  II. M  for  lUtin  Amorlca:  12.00  for  all  otbor  forelCD  eeuntrlM.  Biiyrm*  Ouldo  $2.00.  Bub- 
ftcrlpthm  raico— 1'nitrd  HtaKw  and  pnanmalons,  $0  no  a  >rar:  19.00  fnr  two  yoara:  tlt.00  for  threo  yoara.  Canada.  110.00  a  year:  llO  00  for  two  year^:  120  00  for 
throA  yrara.  Pan  American  countrlea.  tlS.OO  a  year:  12^.00  for  two  yean:  $30  00  for  threo  yean.  All  other  onnntrkia  120.00  a  >ear:  130  00  for  two  teara:  $40  00  for 

three  years.  liiteml  aa  aecoiwl  claaa  matter  AiimiRt  29.  1930.  at  the  !*ost  Office  at  Albany,  N.  Y..  under  act  of  Mar.  S.  1H79.  Printed  In  V.  B.  A-  CEipTright  19.01  bs 

MeOraw-IIlIl  PuMlnhlng  Co..  Ine.^AH  RlgbU  Renewed.  BRANCH  OPT1CE8:  .^20  North  Ulrhlgan  Avenue.  Chicago  11.  1)1.;  68  Pont  Htreet.  San  FVanrinco  4  Aldwycli 
Ifoune.  AMwwh.  Lnodoo.  WC  f;  Waahlngtna.  1>  C..  4:  PbHadelDhla.  S;  Claealand  IS:  Detroit  26:  Rt.  LoiiU  »:  Bontoo  16:  Atlanta  3.  Ua. ;  1111  WIlRhlre  Blvd..  Lon 
Angeles  17;  738*8  OUrer  Building,  I’litahur^  22.  EU-XTRONK'H  la  Indexad  rsfularlf  tii  12te  IXiAlneerliur  Index. 


\ 


This  amazing  new  family  of  Marion  ruggedized  electrical  indi¬ 
cating  instruments  sets  new  standards  of  quality  and  accuracy  in 
electrical  measurement.  Marion  "Ruggedized”  instruments  give 
better  performance  in  any  application.  Use  them  with  confidence 
even  where  you  never  before  dared  use  "delicate  instruments.” 
They  exceed  all  JAN-I-6  requirements,  are  hermetically  sealed 
and  completely  interchangeable  with  existing  JAN  IVi"  and 
W2'  types. 

Marion  Ruggedized  instruments  perform  perfectly  under  critical 
conditions  of  shock,  vibration,  mechanical  stress  and  strain. 
Hermetic  sealing  makes  them  impervious  to  weather  and  climate. 

W'licn  you  \s'ant  the  best  in  meters  for  any  appli- 
cation  —  from  bulldo/ers  to  Cieiger  C.ounters — 
insist  on  Marion,  the  name  that  means  the  most  in 


Send  for  our  booklet  on  Marion  Ruggedized 
Instruments.  Marion  Electrical  Instrument  Company, 
401  Canal  Street,  Manchester,  New  Hampshire. 


Mftnuiactur«rf  ol 
H«nB«tically  S««l«d 
M«Un  Sine*  1944 
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!i{>ecilieU  interval.  ma>  be  r>btainc«l  from  an 
oscillator  with  a  fundutrKniai  frequerwy  of 
100  kilocycles  per  iitcan  lime  secirnd.  By  means 
of  a  simple  nrK’ehanical  device,  controlled 
changes  in  phase  of  the  timing  of  the  coniacls 
are  also  possible. 

MOTOR  TOROl.fc  .  .  ^ 


worm  4n4  wht«t  adjottmont  ailowa  ^naitnf  corro<tioo. 


D«it|ned  for  at  frcqatncti  ('’om  SO  e  »  •  2000  c  a. 
I^honic  Motors  o(  this  typ«  form  tha  nucit us  around  which 
are  buitc  tne  t*mirt(  devices  iflustratcd  on  tn<s  pa^a. 


Tha  Timfdt  Doulcc  Tfp*  D*t99«A  provides  an  impuisa  of 
t  R)  second  duration  once  every  second,  when  the  enotor 
is  suppiltd  with  power  at  a  frequency  of  )000  C'l. 

The  Timing  Oovice  Type  0'i93->A  provides  an  impulse  of 
f/K)  second  duration  i)  times  per  minute  and.  tn  addition. 


Phonic  Motori< 
and 

TiminjS  Ds^vivess 

IN  many  branches  of  scientific  work  the  need 
arises  for  a  motor  capable  of  a  very  high 
standard  of  constancy  of  speed.  The  frequency 
of  the  mains  electricity  supply  is  not  normally 
controlled  to  better  than  one  or  two  per  cent., 
so  that  a  mains-opcraied  synchronous  motor 
may  be  inadequate,  and  centrifugal  govomors, 
as  used  on  gramophone  motors,  may  not 
provide  a  suifKiently  precise  control.  In  such 
cases  a  phonic  motor  driven  by  an  alternating 
current  supply  of  high  frequency  stability  may 
be  employed.  It  is  not  perhaps  generally 
realized  that  in  their  modem  form  such  motors 
may  be  used  to  give  quite  a  large  torque,  and 
arc  able  to  mtiintain  synchronism  despite  the 
sudden  impsisrtion  of  relatively  large  inertia 
loads.  I'ndcr  steady -state  conditions,  "  hunt-  ’ 
ing  ”  is  almost  entirely  elimiiuted.  and  the 
constancy  of  rotational  speed  is  almost  entirely 
dependent  on  the  frequency  stability  of  the 
alternating  current  supply. 

A  precision  quartz  crystal  controlled  fre¬ 
quency  of  100  kc  s  may  attain  a  frequency 
stability  of  the  order  of  one  jvart  in  10".  This 
frequency  is  then  divided  electronically  to 
1,000  c  s  by  means  of  regenerative  dividei's  or 
locked  multivibrators.  In  order  to  facilitate 
comparisons  with  time  signals,  or  to  use  the 
frequency  standard  as  a  clock,  it  is  neccssiiry 
to  derive  a  still  lower  frequency  -pieferably 
one  cycle  per  vccvvnd.  Llecironic  divisum  in 
the  range  I.OOttto  I  cycle  per  sevond,  with  high 
phase  stability,  is  diHicull,  and  the  simplest  and 
most  reliable  method  is  to  drive  a  phonic 
motor  from  the  l.tKX)  e  s  source,  and  to  fit 
mechanical  contacts  to  suitably  geared  driven 
shafts.  An  added  advantage  is  that  by  em¬ 
ploying  further  getiring,  more  widely  spaced 
signals  may  be  obtained.  Thus  signals  spaced  at 
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New  (40X)  amplifier  combines 
high  gain  and  sensitivity 
with  good  stability. 

Specially  designed  to  reduce  thermal  potentials 
and  stray  pickup,  the  new  Brown  40X  servo  ampli¬ 
fier  incorporates  an  extra  stage  of  amplification  to 
provide  increased  sensitivity  .  .  .  permitting  motor 
drive  from  signals  as  low  as  0.05  microvolts. 

Pictured  with  the  amplifier  is  the  rectifier  which 
provides  d-c  filament  voltage  for  the  first  amplifier 
tubes.  It  can  be  used  as  the  basic  link  in  a  closed 
servo  loop  (where  great  sensitivity  is  required)  .  .  . 
to  translate  electrical  signals  into  directional  motion 
...  to  provide  corrective  action  in  conjunction  with 
minute  error  signals  ...  for  null  detection  ...  or  for 
remote  positioning. 


•  EQUIPMENT  INPUT  IM¬ 
PEDANCE— 3000  ohms. 

■  STABILITY — (after  warmup) 
— within  1.0  mv. 

•  DEAD  ZONE  (with  76750-3 
motor) — 0.1  MV. 

•  OVERALL VOLTAGE  GAIN 
—40  X  10*. 

•  60  CYCLE  OUTPUT  CUR¬ 
RENT— 0-12  MA. 

.  60  CYCLE  OUTPUT  VOLT¬ 
AGE— 0-164. 


&icuuieCefiUtieA 


Narrow  Span  Potentiometer 


Self-contained  BicCPUSfUK  narrow  span  potentiometer, 
incorporating  new  (40X)  amplifier, 
is  ideal  for  measuring  low  level  potentials. 


SUeiOUcai 

*  RANGES — Recorder*:  0-100 
0-200,  0-600  microvoita,  0-1  milli- 
volta.  Indicator*:  0-600  microvoita 
and  0-1.1  miUivolta. 

a  STABILITY  (after  warmup) — 1 
microvolt  or  Im  for  all  ran(ea. 

*  UMIT  OF  ERROR— of 
apan. 

*  SENSITIVITY— 0.1  microvolt. 

a  DEAD  ZONE — 0.1  microvolt  or 
0.006%  of  apan  (whichever  i* 
greater). 

a  PEN  SPEEDS — 24  or  12  aeconda 
full  travel. 

a  CONTROL  FORMS — Any  atand- 
ard  pneumatic  form,  circular  chart 
only. 

a  CHART  SPEEDS- Any  aUndard 


Now,  with  the  development  of  a  new  high  gain  amplifier  and 
potentiometer  circuit,  extremely  low  level  potentials  can  be 
measured,  recorded  and  controlled  in  this  new  self-contained 
instrument.  The  .sensitivity  of  this  instrument  is  so  high  that  a 
change  in  signal  as  low  as  one-tenth  of  a  microvolt  can  be 
determined.  Spans  as  narrow  as  100  microvolts  provide  a  bigh 
degree  of  resolution.  Internal  design  practically  eliminates 
thermal  emf’s  and  stray  a-c  pickups. 

The  new  ElectroniK  Narrow  Span  Potentiometer  may  be 
used  wherever  the  accurate  mea.surement  of  d-c  potentials 
of  the  order  of  microvolts  is  required  .  .  .  it  Ls  available  as  a 
Strip  Chart  Recorder  (illustrated),  as  a  Multi-Point  Precision 
Indicator,  and  as  a  Circular  Chart  Recorder  with  pneumatic 
control. 


*  POWER  SUPPLY— 116  volte,  60 
cydee  only. 

*  RANGE  OF  INPUT  SIGNALS 
TO  RECORDER—  (approx.)  0.06 
pv.  to  1  mv. 

tee*  ler  Oela  theW  N*.  10.M-4  m  Nw  (40X) 
Aai*Mw . . .  Pete  Ikeal  Ne.  10.0-(  *•  Ih* 

MMhi  Ne.  11-14,  **lee1feeiewN  Acceiweie 
geieerril  ** 


Minneapoli.s-Honkywell  REtiULATOK  Co.,  Industrial  Divi¬ 
sion,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 
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The  importance  of  a  completely  moisture- 
proof  electrical  connector  can  scarcely  be 
exaggerated.  But  in  addition  to  this  impor¬ 
tant  characteristic,  there  are  a  host  of  other 
exclusive  features  that  make  Bendix  Scinflex 
connectors  outstanding  for  dependable  per¬ 
formance.  For  example,  the  use  of  Scinflex 
dielectric  material,  an  exclusive  Bendix 
development  of  outstanding  stability,  in¬ 
creases  resistance  to  flash  over  and  creepage. 
In  temperature  extremes,  from  — 67°F.  to 
-4-275'’F.  performance  is  remarkable.  Dielec¬ 
tric  strength  is  never  less  than  300  volts  per 
mil.  If  you  want  more  for  your  money  in 
electrical  connectors,  be  sure  to  specify  Bendix 
Scinflex.  Our  sales  department  will  be  glad 
to  furnish  complete  information  on  request. 


SHELL 

High  strength  oluminum  olloy 
•  .  .  High  r«si«tonct  to  cefTP> 
Sion  .  .  .  with  surfoco  finish. 


SCINFLEX  ONE-PIECE  INSERT 
High  dioUctric  strength  . 
High  inswiotion  rosistonco. 


CONTACTS 


High  curront  copocily  . . .  Low 
voHogo  drop. 


oenchy 


MORE  FOR  YOUR  MONEY 


BENDIX  SCINFIEX 

ELECTRICAL  CONNECTORS 


MOISTURE  PROOF 


laro 

•  Pressure  Tight 

•  Radio  Quiet 

•  Single-piece  Inserts 

•  Vibration-proof 

•  Light  Weight 

•  High  Insulation 
Resistance 

•  Easy  Assembly 
and  Disassembly 

•  Fewer  Parts  than 
any  other  Connector 

•  No  additional 
solder  required 


n  lxnr  Ion-loss 


Design 


and  construction  of 
Plasticon  Type  LSG*  feature  low-loss 
silicone-impregnated  capacitor  elements 
encased  in  hermetically -sealed  glass 
tubes. 


All  current  conductors  have  large 
surface  area  and  large  cross-section  to 
maintain  low  I^R  losses.  Non-ferrous 
materials  are  used  throughout.  Type 
LSG  Capacitors  are  easy  to  mount  .  .  . 
small  and  rugged.  Studs  (as  shown)  are 
standard.  Wire  leads  are  available  on 
request. 

The  capacitor  elements  are  designed 
for  the  lowest  possible  inductance  by 
using  the  most  advantageous  geometric 
configuration  consistent  with  modern 
production  practices. 


Type  LSG — 

L0W-/0SS 

Silicone-impregnated 

Glass-encased 


Our  specialty  Is  engineering 
capacitors  to  exacting  re¬ 
quirements.  We  invite  your 
inquiries. 


R.  F.  Cdpiu  iiors  are  essential! 


Type  "L"  Glassmikes  utilize  their  su¬ 
perior  characteristics  in  the  following 
applications: 


•  Radio  frequency  coupling 

*  De-spiking  networks 

*  Pulse-coupling 

•  Radio  frequency  bypass 

*  Pulse  forming  networks 

•  Audio  frequency  coupling 

•  Low  and  high  pass  filter  networks 

*  Frequency  determining  circuits 


MANUFACTURERS 

Glassmike  Capacitors 
Plasticon  Capacitors 
Hil'olt  Pouer  Supplies 
Pulse  Forming  ISetuorks 


.111  Phones:  AMbassador  2-3727 

•  "P 

o  n  d  e  n  H  e  r  d  u  V  t  H  Company 


7S17  North  Clark  Stroot 


,  I  II  i  n  o  I  t 


ELECTRONICS  — ^onoory,  1952 


momm. 


TTPICU  I  CANS 
•MUITIPLI  ASSEMS^I^; 


Indapandant  Photing 

When  using  the  “Model  J”  in  ganged 
multiple  assemblies,  each  section  can  be 
independently  phased  electrically  or  me¬ 
chanically— even  after  installation  on  the 
panel  — by  means  of  hidden  internal  clamps 
controlled  from  outside  the  housing.  Phas¬ 
ing  is  simple,  quick,  accurate! 

Mass-Production  Iconomiot 

In  addition  to  its  many  other  unique 
features,  Helipot  engineers  have  developed 
unusual  techniques  that  permit  mass-produc¬ 
tion  economies  in  manufacturing  the  “Model 
J”.  Actual  price  depends  upon  the  number 
of  taps  required,  special  features,  etc. . . . 
but  with  all  its  unique  features,  you  wiD 
find  the  “Model  J”  very  moderate  in  cost.* 


if  U'$  a  tough  potentiometer  problem,  bring  it  to  II0II|IUI 

—for  Helipot  hot  facilities  end  know-how  aneqnolled  in  the  industry  for  moss-producing 
precision  potentiometers  with  odvonced  operating  end  electricol  features. 

This  recently-developed 'Model  J' Helipot,  for  esempte,  combines  several  revolutionory  ed- 
wncements  never  before  evoileble  in  the  potentiometer  field . . . 


the  tap  is  connected  to  only  ONE  turn  of 
the  resistance  winding.  This  unique  process 
eliminates  “shorted  section”  problems! 

High  linearity  is  also  assured  by  Heli- 
pot's  advanced  production  methods.  Stand¬ 
ard  “Model  J”  linearity  accuracies  are  guar¬ 
anteed  within  ±0.5%.  On  special  order,  ac¬ 
curacies  to  ±0.15%  (capacities  of  5(XX) 
ohms  and  up)  have  been  obtained. 

■oil  Boorlng  Construction 

The  shaft  of  each  “.Model  J”  is  care¬ 
fully  mounted  on  precision-type  ball  bear¬ 
ings  that  not  only  assure  sustained  rota¬ 
tional  accuracy,  but  also  provide  the  con¬ 
stant  low-torque  operation  so  essential  for 
servo  and  computer  applications.  Starting 
torque  is  only  %  of  an  inch-ounce  (  ±  .25  in.- 
oz.)— running  torque,  of  course,  is  even  less. 


■rocito  Mochonicol  Concentricity 

Modem  servo  mechanisms  and  computer 
hook-ups  require  high  mechanical  precision 
to  insure  uniform  accuracy  when  connected 
to  servo  motors  through  close-tolerance  gears 
■ad  couplings. 

In  the  “Model  J,"  close  concentricity 
between  mounting  surface  and  shaft  is  as- 
sared  by  a  unique  mounting  arrangemenL 
The  unit  can  be  aligned  on  either  of  two 
wide-ba.se  flange  registers  and  secured  with 
three  screws  from  the  front  of  the  panel . . . 
or  it  can  be  secured  with  adjustable  clamps 
from  tbe  rear  of  the  panel  to  permit  angular 
phasing.  Or  if  preferred,  it  can  be  equipped 
with  the  conventional  single-hole  bushing 
type  of  mounting. 

In  addition  to  accurate  mounting  align¬ 
ment,  exact  rotational  alignment  is  assured 
by  the  long-life,  precision-type  ball  bearings 
upon  which  the  shaft  rotates.  Precise  initial  I 
alignment  coupled  with  negligible  wear 
mean  high  sustained  accuracy. 

High  itoctricol  Accuracy 

Helipot  products  have  long  been  noted 
for  their  unusually  high  electrical  accuracy 
and  the  “Model  J”  embodies  tbe  latest  ad¬ 
vancements  of  Helipot  engineering  in  this 
field. 

For  example,  tap  connections  art  made 
by  a  new  Helipot  welding  technique  whereby 


Wide  Choice  of  Designs 

The  “Model  J”  Helipot  is  available  in 
a  wide  selection  of  standard  resistance 
ranges-50.  100,  1,(X)0.  5,000,  10.000,  20,000. 
30,000  and  50.000  ohms ...  in  single-  or 
double-shaft  designs  . . .  with  choice  of  many 
special  features  to  meet  virtually  any  re¬ 
quirement  within  its  operating  field 


Sooth  Pasadena  2,  California 

field  OiRces;  leiten.  New  Verk.  Philadelphia,  techester,  Clevelond,  Detreil,  Chkogo,  St  Uuti. 
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Brings  you  all  these 
new  features: 


I  recent 
developments 

'  the  many  neu  ,1...  , 

-~r;; 

— d;«,.k  j  ’  ftteption 

*tr,buted  amplirt,,„„„ 

-‘h*  keyed  damp  cVttn,  i 

. . 

— batwinK  and  sune  •'‘inipnieni  I 
radiators  '“f^^-nstiie  ,ransm.„.n„  I 

-"-‘--ubt.s.mdp..m..,,,,^.^ 

CIRCUIT  DIAGRAMS  | 

Ct,n.ains  complete  circuit 
tube  ttpes  and  compuncnt  calue* 

,K.  :*v™on  .>« 

,  sicnal  generator,  cameras  and  camera  con 
,rl  for  live  picWup  and  film,  mtcrowave 
1  relay  transmitter  and  receiver. 

1  and  three  different  types  of 
1  receiscrs  for  the  home. 
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NOW  READY 

The  completely  revised  and 
rewritten  Second  Edition  of 
Fink's  great  TV  book 

Here  is  the  volume  that  gives  you  working  knowledge  of  the 
complete  television  system — prepares  you  fully  for  technical 
work  in  designing  television  systems — operating  television 
equipment — or  understanding  the  details  of  receiving  equip¬ 
ment.  Much  has  been  done  in  advancing  television  technology 
in  the  past  few  years — much  more  is  to  come.  This  book  gives 
you  the  essential  grounding  and  the  knowledge  of  today’s 
practice  that  will  equip  you  to  take  advantage  of  the  oppor¬ 
tunities  ahead  in  this  great  field. 


'  TELEVISION 
ENGINEERING 


'T'HF  thoroughness  with  which 
Donald  Fink  presents  the 
great  and  rapid  advances  in  tele- 
vision  technology  makes  this  sec¬ 
ond  edition  more  than  a  revision. 
It  is  virtually  a  new  book.  Pub¬ 
lished  originallv  as  Principles  oj 
Teleiision  tngiaeeritig,  it  is  now 
fully  up  to  elate  in  its  practical 
coverage  of  the  whole  field,  in¬ 
cluding  color. 

For  technical  workers  who  want 
to  add  familiaritv  with  television 
engineering  to  their  know  ledge  of 
radio  engineering  —  for  readers 
who  want  adequate  self-training 
material  for  engineering  jobs  in 
television  broadcasting  and  manu¬ 
facturing  plants — for  college  and 
technical  institute  students  in  this 
field — this  book  meets  the  need 
for  grounding  in  the  engineering 
and  technical  funda- 
mentals  of  television. 
The  whole  television 
prtKess.  from  studitt  to 
receiver,  is  covered  — 
soundly  and  clearb 
^sneers  pecoliar  to  tele¬ 
vision  le<  chnoloiTV.  su'h 
Is  scanning  and  wave- 


.enl 


By  Donald  G.  Fink 

Editor,  Klrctronics ;  Vico 
Chairman,  National  Tele* 
vision  System  Ounniittoe 

72 1  pages 
512  ilustrations 
$8.50 


tii^n  and  colorimetry,  camera  i 
tithes  and  picture  tubes,  are 
treated  in  detail,  starting  from . 
first  principles. 

The  principles  of  operation  of 
television  systems,  in  black-and- 
white  and  color,  are  covered,  and 
the  b<H)k  describes  in  detail  the 
design,  operation,  and  use  of 
television  equipment. 

Entirely  the  work  of  Donald 
Fink,  this  revision  offers  you 
today's  television  fundamentals 
and  practice,  in  the  clear  and 
comprehensive  form  that  made 
the  previous  edition  so  widely- 
used. 


McCrow-HHI  Book  Co.,  130  W.  42nd  $f.,  N.Y  C.  14,  N.V. 

ne  Vink-c  ‘plr.l.l..a  EhalDcertne  fitr  10  dsvs*  nsTiiiiiatloti  t>n  ■ppioist  In  10 
fla'-s  1  will  vifii-t  18.5V.  NuA  f*'W  ernu  for  d»*ll«wrT  t.r  r»'turo  buoh  i»u>tv«iil  lUe 
i»*li'»*0'  U  %uu  ii-mtt  *lli»  tW**  enupisn:  Mm«  4n«l  r«>tum  priTllrfe  i 
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The  fact  that  a  Revere  I)i>tributor  is  now  celebrat- 
inj;  its  125th  anniversary  year  is  an  indication  of 
the  service  the  company  has  given  its  customers 
through  those  years.  It  is  also  another  proof  of  the 
essential  function  performed  by  distributors  for 
American  industry.  Most  goods,  whether  industrial 
materials  such  as  copper  and  copper  alloys,  alumi¬ 
num  alloys,  iron  and  steel,  or  consumer  articles  such 
as  refrigerators,  radio  and  television  receivers, 
kitchen  utensils  and  ranges,  go  through  the  hands 
of  distributors.  Generally  speaking,  only  the  large 
buyers  are  in  a  position  to  purchase  direct  from 
manufacturers,  who  do  not  find  it  economical  to 
handle  the  smaller  orders.  Yet 
those  orders  when  pooled  in  the 
hands  of  an  organization  set  up 
to  handle  them  attain  sizable 
totals,  and  hence  a  good  distrib¬ 
utor  account  is  exceedingly  at¬ 
tractive  to  a  large  manufacturer 
such  as  Revere. 

A  distributor  serves  not  only 
the  factories  from  which  he 
buys.  He  also  performs  an  in¬ 
valuable  service  to  his  custom¬ 
ers  by  making  quickly  available 
to  them  the  products  they  re¬ 
quire.  A  machine  shop,  for  example,  may  need  only 
a  few  hundred  pounds  of  brass  rod;  there  is  a  dis¬ 
tributor  within  easy  reach  who  can  furnish  it  almost 
immediately.  Or  a  contractor  may  want  a  few  pieces 
of  steel  pipe  and  a  thousand  feet  or  so  of  copper 
water  tube,  .\gain.  the  distributor  has  them.  .\  metal 
products  distributor  has  to  carry  such  items  anil 
an  infinite  number  of  others.  The  Revere  Distribu- 
torwhostarted  in  business  125 yearsago actually  has 
in  stock  5.5,000  different  items,  cataloged,  indexed, 
and  held  in  warehouses  ready  for  immediate  shipment 
throughout  its  territory,  h^ach  month  this  stock  is 
drawn  upon  by  5.000  to  8.000  customers,  each  order 
relatively  small.  There  are  many  Revere  Distribu¬ 
tors  with  similar  stocks  and  offering  equal  service. 


To  keep  this  distributor's  warehouses  filled  with 
a  balanced  inventory,  18  people  are  required  in  his 
purchasing  staff,  which  includes  specialists  in  vari¬ 
ous  kinds  of  materials,  machines,  tools  and  supplies. 
.\nd  to  serve  customers  with  information,  quotations 
and  the  like,  25  salesmen  are  on  the  go  constantly, 
calling  on  manufacturers,  contractors,  builders  and 
stores  throughout  the  busy  industrial  area  in  which 
the  distributor  operates.  The  large  business  done  by 
the  company  is  in  great  contrast  to  that  of  125  years 
ago,  when  it  was  little  more  than  a  hardware  store. 
The  enterprise  has  grown  in  the  .American  tradition 
of  freedom  to  prosper  in  accordance  with  the  princi¬ 
ples  of  reliability  and  efficiency, 
fair  dealing  and  integrity  in  per¬ 
forming  a  desired  function. 

Revere  Distributors  are  se¬ 
lected  for  their  ability  to  serve, 
and  also  chosen  as  to  location,  so 
that  no  matter  where  you  are  in 
this  big  country  of  ours,  there  is 
a  Revere  Distributorwithin  easy 
reach.  Today  metal  stocks  may 
be  short  due  to  defense  demands 
but  manufacturers  are  doing 
everything  possible  to  keep  dis¬ 
tributors  suirplied. 

If  you  buy  from  distributors  we  suggest  you  re¬ 
member  that  they  are  not  only  “central  stock- 
rooms.”  but  have  a  great  deal  of  special  knowledge 
about  the  products  they  sell  and  can  give  you  much 
helpful  advice.  Not  only  that,  through  the  Revere 
Distributors  you  can  be  put  in  touch  with  the  Revere 
TtHrhnical  .Advisory  Service,  which  will  ciMiperate 
with  you  on  matters  concerning  the  selection  and 
fabrication  of  the  Revere  Metals.  Our  distributors, 
and  those  of  every  other  manufacturer,  render  many 
essential  services,  both  to  those  to  whom  they  sell, 
and  to  those  from  whom  they  buy.  The  distributor 
system  as  it  operates  in  the  United  States  arose  in 
response  to  the  need  for  it.  Today  it  fulfills  that 
need  more  effectively  than  ever  before. 

REVERE  COPPER  AND  BRASS  INCORPORATED 


Founded  by  Paul  Rmvara  in  1801  ^ 

Exncutive  Offices: 

230  Park  Avenue,  New  York  17,  N.  Y. 

SEE  "MEET  THE  PRESS"  ON  NRC  TELEVISION  EVUV  SUNDAY 
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we  don’t  say, 
you  can  wave 
goodbye  to 
this 

G 


y  e  can  show  you  how  to  use  it 

less  and  less  and  less  and  less 


For  more  information  on  how  Centralab  Printed  Electronic  Circuits  can  offer 
you  big  savings  .  .  .  See  Next  Two  Pages.  w 


Here’s  Proof:  Printed  Electronic 


What  are  Printed 

Fruited  lilettronic  Circuits  are  complete  or  partial 
circuits  (including  all  integral  circuit  connections) 
consisting  of  pure  metallic  silver  and  resistance- 
materials  fired  to  CRL's  famous  Steatite  or  Ceram- 
ic-X  and  brought  out  to  convenient,  permanently 
anchored  external  leads.  They  provide  compact 
miniature  units  of  widely  diversified  circuits  — 


How  Do  They  Save  Time  and 

Because  Printed  Electronic  Circuits  combine  several 
components  on  a  single  plate  unit,  they  eliminate 
approximately  25%  to  80%  of  formerly  required 
soldered  connections  within  the  circuits  they  replace. 
This  means  simplified  assembly  —  savings  in  mate¬ 
rial.  What’s  more,  because  they  replace  several 


Electronic  Circuits? 

from  single  resistor  plates  to  lomplete  spetxh  am¬ 
plifiers.  No  other  modern  electronic  development 
offers  such  tremendous  time  and  cost  saving  advan¬ 
tages  in  low-power  applications.  Important  to  note; 
All  PEC’s  illustrated  are  developed  for  standard 
applications.  Numerous  other  circuit  complements 
can  be  furnished  for  volume  requirements 


Money  —  Space  and  Weight? 

individual  components,  they  cut  down  your  pur¬ 
chases  and  inventory.  Because  they  arc  complete 
assembled  circuits,  they  do  much  to  eliminate  wiring 
errors.  Their  small  size  (note  illustrations)  means 
less  space  needed  as  well  as  less  weight  . . .  impor¬ 
tant  factors  in  today’s  crowded  chasses. 


60%  Less  Soldered  Connections  with 
Centralab  Triode  Couplates 


CBiti.ilab  Triode  G>uplates  replace  5  components  normally  used  in 
audio  circuits  Triode  Couplates  are  complete  assemblies  of  3  capaci¬ 
tors  and  2  resistors  bonded  to  a  dielectric  ceramic  plate  Available  in 
a  sraricty  of  resistor  and  capacitor  values.  Technical  bulletin  -42-127. 

50%  Less  Soldered  Connections  with 
Centralab's  AUDET 


Plate  Capacitor  and  Resistor-Capacitors 
Excellent  for  Miniature  Use 


Actual  size  photograph  of  plate  capacitor,  resistor,  and  resistor-ca¬ 
pacitor  units.  Because  of  size,  they  readily  fit  all  types  of  miniature 
and  portable  electronic  equipment... overcome  crowded  conditions  in 
TV,  AM,  FM  and  record-player  chassis.  Technical  Bulletin  42-2-1. 


NEW  Model  3  AMPEC  —  A  Sub  Miniature 
3  Stage  Speech  Amplifier 


Audet  Printed  Electronic  Circuits  furnish  all  values  of  all  compo¬ 
nents  j’enerally  found  in  the  output  stape  of  AC  DC  radio  receivers. 
They  provide  4  capacitors  and  3  resistors  on  a  small  plate  with  only 
7  leads.  Tcxhnical  Bulletin  42-129. 


Here's  the  latest  outgrowth  of  Centralab's  constant  research  in  Printed 
Electronic  Circuit  development.  The  remaikably  small  dimensions 
of  this  new  amplifier  unit  are  approximately  IIm"  x  x 
Chexk  coufnm  for  Technical  Bulletin  42-130. 


Circuits  =  BIG  SAVINGS 


ri  \l)l  r  consists  of  5  capacitors  and  4  resistors  in  a  single  plate  Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  of 

»  ih  only  9  leads.  Similar  to  the  popular  Al'DKT,  it  is  design^  to  TV  vertical  integrator  networks  One  type  consists  of  4  resistors  and 

■  i  le  the  diodetriode  and  pentode  tubes  in  the  output  stage  of  4  capacitors  brought  out  to  3  leads  .  reduces  former  16  vildered 

A(  DC  sets  Check  coupon  tot  Technical  Bulletin  42-149.  connections  to  3!  Check  cou[xin  for  Technical  Bulletin  42-126. 


50%  Less  Soldered  Connections  With 
Centralab's  PENTODE  COUPLATE 


28%  Less  Soldered  Connections  With 
NEW  FILPLATE 


Pentode  couplates  are  complete  interstage  coupling  circuits  consisting 
of  3  capacitors  and  3  resistors  on  a  small  6  lead  ceramic  plate.  Com¬ 
pared  with  old-style  audio  circuits,  they  actually  reduce  soldered  con- 
neilions  509r — wiring  errors  accordingly.  Technical  Bulletin  42-128. 

FILPI.ATES  (2  resistors  and  2  capacitors)  for  bypass  and  filter  ap* 
plication  in  T\’,  FM  and  AM.  where  filter  networks  of  comparable 
component  values  and  layout  are  needed  Smaller  than  special  delivery 
stamp  Save  vital  low  wattage  resistor  stiKks.  Technical  Bulletin  42- 131. 

■ 

Standard  Model  2  AMPEC  Miniature 
3  Stage  Speech  Amplifier 
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With  our  hands 
full  today... we’ve  our 
eye  on  tomorrow 


Buildings . .  .  oin  ldsini:  more  than  4  acres 
all  (levoteil  to  the  ilevelopnient,  pro- 
liiictioii  anil  testin”  of  fine  small  tolling. 


Men  end  Machines  .  fahriruting.  inspect¬ 
ing  anil  lini>hing  parts  to  meet  the  most 
exactin"  siiei  ifications. 


Here  at  Superior  x\e  proiluee 
quuiitities  of  ipiality  parts  for  the 
Eleelronii  -  linlii'trv.  ( liir  researeli 
engineers  are  eon'taniK  at  work 
to  inipfove  these  proiluel-  ami  to 
dexelop  new  part'  to  ilo  the  pih 
better.  I’roiluelion-w  i'l-  were 
working  jii't  a-  eoii'tanllv  to  pro¬ 
duce  more  ami  more  ol  thc'e 
better  proilncts  for  xon. 

I  luring  theyear  I'i.xO.  weilouhleil 
our  ili'C,  ealhoile  rapaciiy,  ailileil 
over  .”)(!' i’  to  Seamless  eathoile 
rnpaeilv.  I  hrough  I  he  ~ame  periml 
we  almo'l  ilouhleil  the  number 
of  maehiues  making  Loik~eam 


cathoiles  .  .  .  more  than  ilouhleil 
eapaeitx.  1*)50  |iroiluetion  ot 
l.oekseam  eathoiles  iuereaseii 
over  I'll*).  Demaml  kept 
pace  with  the  inerea-e. 

Plans  for  the  future  im  Imle  the 
in'tallalion  ol  new  machines  ami 
the  improvemetit  of  already  gooil 
processes  so  that  the  Kleclronies 
Inilustrv's  eoming  neeils  max  he  a- 
xxell  met  as  its  pa*t  ilematnl'. 

riien  as  noxx .  xxe  at  Superior  xx  ill 
deliver  truly  superior  small  tuhitig 
products  to  do  tough  jobs  la-tter. 
Superior  I'lihe  (iompanx.  23IH) 
('.ermantown  .\xe.,  Norristown.  Pa. 


Engineering . . .  i  ahnratorv  eipiipment  for 

all  kinds  of  testing,  iiiclnding  eniissiiiii 
characteristics  ol  nickel  l  athode  materials. 


SEAMLESS...?  I  he  Inie-t  tiihes 

that  can  he  in.nle.  Stamlard  [iro- 
ilnctiiiii  is  .1110''  to  .121”  till, 
im  hi'ixe.  with  wall  tliii  kiicssr*  nl 
.(Kll.v"to  .(Hl.'x”.  t^itlioilcs  with  fari;ei 
iliainelcrs  and  heaxicr  xxall-  xxifl  Ik- 
piiKhiceil  to  cn'loiiier  -pci  ifn  atioii. 


Or  LOCKSEAM*.  .  .  ?  Proilined 

directlx  from  thin  nickel  allox  strip 
slink,  .niu"  to  .IlHI”  It. I),  in  'tand- 
ard  length  r.inge  of  ll..>  iiini  to 
12  min.  Round,  leciangnlar  or 
ox.d.  l  ilt  to  -pei  ilicd  lengths,  headed 


All  omolytn  .010"  to  H"  OJ}. 

Corlam  aoalytot  (.035"  max.  woll)  Up  to  1W  OJ). 


TUB£  COMPANY  •  floctronic  Products  for  oxpori  thrcsugh  Drivor. Harris  Company,  Harrison,  Now  Jorsoy  •  Harrison  6-J800 
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LEADING  TV  MANUFACTURERS  REPORT- 


fi.cs  aicmsTATic-Fom  wm 

GIVE  THE  FOCUS  OF  AUl 


o//  rr//f  /^f//  //o//?  ro////r/e//rr  f/f _ . 


GENERAL 


ELECTRIC 


Comparative  tests  proved  General  Electric  tubes 
far  superior  in  needle-sharp  distinctness! 


Four  large  builders  of  TV  receivers  ran 
their  own  detailed  tests  of  new  G-E 
zero-focus  types  against  other  makes  of 
electrostatic  tubes.  In  every  case.  General 
Electric  tubes  gave  piaures  with  greater 
sharpness  and  definition  over  the  entire  view¬ 
ing  area! 

•  Improved  gun  design,  precision  manu- 
faaure,  share  the  credit  for  this  G-E  con¬ 
tribution  to  a  TV  industry  that  continues 
to  move  ahead  despite  metal  shortages  and 
a  heavy  defense  load. 


•  Saving  precious  cobalt,  nickel,  and  cop¬ 
per-needing  no  receiver  focus  control, 
which  means  simpler  TV  operation  — 
General  Electric’s  new  zero-focus  tubes 
have  this  third  big  advantage;  they  pro¬ 
duce  outstandingly  clear,  vivid  piaures! 

•  Five  types  in  popular  sizes  are  listed 
above.  Wire  or  write  for  complete  facts 
about  the  tubes  in  which  you  are  interested 
as  TV  designer  or  manufacturer!  Electron¬ 
ics  Division,  General  Electric  Company, 
Schenectady  5,  New  York. 


— 


Roller-Smith 

IiutiumentA 


Shock-Proof.  •  Vibration-Proof  •  Weather-Proof 


Roller-Smith  announces  production  of  hermetically  sealed 
Ruggedized  2V2"  and  3V2"  instruments  conforming  to  MIL-M-10304. 

In  addition  to  Ruggedized  instruments,  a  complete  line  of 
hermetically  sealed  and  unsealed  types  in  conformance  with  Gov¬ 
ernment  specifications  are  available. 


ROLLER-SMITH  CORPORATION 

BETHLEHEM,  PENNSYLVANIA 
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A  MESSAGE  TO  AMERICAN  INDUSTRY 


ONE  OF  A  SERIES 


Our  Defense  Program 
Faces  a  Crisis 


A  major  crisis  will  soon  confront  our  defense 
program. 

It  is  not  a  crisis  in  raw  materials.  To  find 
enough  materials,  from  steel  to  cobalt,  for  de¬ 
fense  production  is  a  serious  problem.  But  it 
is  one  that  is  being  solved. 

It  is  not  a  crisis  in  manpower.  Shortages  of 
workers  with  special  skills  hamper  production, 

I  but  these  shortages  are  being  relieved,  slowly. 

It  is  not  a  crisis  in  manufacturing  capacity. 
American  industry’s  record-breaking  expan¬ 
sion  is,  with  very  few  exceptions,  keeping 
abreast  of  defense  needs. 

The  coming  crisis  w  ill  be  one  of  finance.  It 
will  rise  from  our  failure  to  provide  the  means 
to  PAY  FOR  the  defense  program  we  now  have 
under  way. 

A  $1 5  Billion  Deficit? 

Congress  has  approved  a  defen.se  program 
which  is  scheduled  to  raise  total  federal  spend¬ 
ing  in  the  year  from  June,  1952,  to  June,  1953, 
to  somewhere  between  $85  and  $90  billion. 
Additional  appropriations  for  more  air  power 
and  atomic  developmei  t,  which  are  now  pro¬ 
posed,  would  add  several  billion  dollars. 

But  Congress  has  not  approved  a  ta.x  plan 
to  match  such  spending.  With  the  new  levies 


enacted  in  this  session,  tax  collections  during 
the  1952-53  fisc£d  year  are  estimated  to  fall 
somewhere  between  $70  and  $75  billion.  That 
would  be  roughly  $15  billion  short  of  balancing 
the  budget.  If  the  defense  program  is  expanded, 
the  deficit  will  be  that  much  greater. 

We  have  not  yet  felt  the  impact  of  the  crisis 
that  would  accompany  a  federal  deficit  of  this 
magnitude.  Federal  tax  collections  currently 
are  big  enough  to  balance  federal  expenditures. 
But  the  defense  program  is  scheduled  to  boost 
the  annual  rate  of  federal  expenditures  $25 
billion  in  the  next  year. 

To  Meet  the  Crisis 

By  January  the  crisis  will  be  clearly  in  sight. 

Then  the  President  will  present  his  budget. 
After  that.  Congress  must  act  to  close  the  broad 
gap  between  government  income  and  govern¬ 
ment  spending.  If  it  fails  to  do  that,  the  whole 
defense  program  will  be  menaced  by  weakness 
in  its  financial  foundations.  That  weakness 
might  well  take  the  form  of  another  destructive 
wave  of  inflation. 

We  have  three  ways  to  meet  this  crisis. 

The  best  approach,  of  course,  is  to  cut  unes¬ 
sential  expenditures.  That  can  make  a  real  dent 
in  the  deficit.  The  second  is  to  collect  more 


taxes.  The  third,  and  by  all  odds  the  most  dan¬ 
gerous,  is  to  have  the  federal  government  meet 
its  deficit  by  going  deeper  into  debt.  Borrow¬ 
ing,  which  might  feed  inflation,  can  easily  lead 
to  disaster. 

Near  Income  Tax  Limits 

It  will  not  be  possible  to  raise  taxes  to  meet 
the  deficit  merely  by  increasing  further  the 
rates  on  corporations  and  on  persons  in  the 
I'pper  income  brackets.  Congress  has  about 
scraped  the  bottom  of  that  barrel. 

The  Senate  Finance  Committee  said  as  much 
in  reporting  this  year’s  tax  bill.  The  Commit¬ 
tee  reported  that  it  had  “serious  doubts  as  to 
the  feasibility  of  raising  any  substantial  addi¬ 
tional  amounts  of  revenue  from  income  tax 
sources.”  The  Committee  observed  that  recent 
tax  legislation  brings  the  burdens  of  most  cor¬ 
porate  and  individual  income  taxpayers  close 
to  the  World  War  II  peaks,  and  actually  carries 
the  rates  paid  by  many  taxpayers  above  those 
peaks. 

Our  ramshackle  federal  tax  system  must  be 
thoroughly  overhauled  in  order  to  broaden  the 
tax  base  if  it  is  to  produce  more  revenue  — 
without  doing  much  more  harm  than  good. 

The  shocking  fact  is  that  no  one  seems  ready 
to  act  along  any  line  that  might  enable  us  to 
surmount  the  crisis. 

That  fact  of  itself  aggravates  the  coming 
crisis.  And  next  year’s  presidential  election 
doesn’t  make  it  any  easier  to  move  effectively. 
Both  parties  will  shrink  even  more  than  nor¬ 
mally  from  backing  any  program  that  might 
irritate  any  considerable  number  of  voters. 

If  we  are  to  meet  this  crisis  on  the  tax  front 
in  an  orderly  way,  the  technical  work  should 


be  in  progress  right  now.  To  a  large  extent  it 
is  being  ignored. 

If  we  are  to  enforce  the  vitally  essential  pro¬ 
gram  of  government  economy,  there  is  the 
same  urgent  need  to  get  under  way  the  spade 
work  that  is  required. 

And  if  —  as  a  last  miserable  expedient  —  we 
decide  to  let  the  federal  government  drift 
deeper  into  debt,  it  must  have  a  well-developed 
program  of  borrowing  from  individuals  and 
other  investors,  such  as  insurance  companies, 
rather  than  from  the  commercial  banks.  Bor¬ 
rowing  from  commercial  banks  might  speedily 
translate  the  deficit  into  more  and  more  price 
inflation.  No  adequate  program  of  borrowing 
from  savings  is  now  in  sight. 

Now  Is  the  Time 

It  is  possible,  of  course,  that  international 
relations  may  improve  sufficiently  to  make  it 
safe  for  us  to  slow  down  the  rearmament 
program.  If  that  should  happen,  the  fiscal  crisis 
would  not  be  so  critical.  But  that  kind  of  good 
fortune  has  been  notably  absent  in  recent  years. 

Lenin,  patron  saint  of  Communism,  is 
quoted  to  the  effect  that  to  destroy  a  political 
and  social  system  such  as  ours  “you  must 
debauch  its  money.” 

We  shall  set  democracy  to  digging  its  own 
grave  if,  through  our  preoccupation  with  poli¬ 
tics  during  the  presidential  campaign,  we  pave 
the  way  for  further  debauchery  of  our  money. 

If  w’e  really  want  to  avert  that  disaster,  now 
is  the  time  for  us  to  get  going. 

Once  the  crisis  is  full  upon  us,  it  will  be  too 
late. 

M(Graw-Hill  Publishing  Compony,  /nc. 


Holtzer-Cabot  motors  help  the  Spectrophotometer  record 


HOLTZER-CABOT 


DIVISION  OF  NATIONAL  PNEUMATIC  CO  .  INC. 

BOSTON  19,  MASSACHUSETTS 

hiiildrrs  of  fine  eleriric  motors  for  three  ijuarters  of  a  eentiiry 


Photofirnphs  through  rourtr%\  of 
Baird  Associates^  i'.amhriiig*\  Mass, 


** signatures”  on  a  beam  of  light! 


The  double  heain  infrared 
recording  S[>eelro|diotonieter 
developed  and  manufaetured  by  Baird  .\ssociates  of 
Cambridge,  Mas?.,  is  an  ingenious  instrument  wbieli  has 
proven  itself  invaluable  in  rpiiekly  and  surely  idenlifving 
and  derming  complex  cbemieal  eompo-ilions. 

The  S|iectropbotometer  anal)/es  organic  sample; 
by  passing  an  infrareil  beam  tbrougli  tliem.  The 
resulting  vibration  and  energy  absorption  of  the 
sample's  molecules  form  a  pattern  on  tb 
S]iectro|diotometer's  recording  drum  cliart. 

Comparison  of  the  sample's  recorded 
characteristics  willi  tliose  of  known 
elements  reveals  the  sample’s  identity 
and  composition. 


Rigid  specifications  were  laid  dow  n  for 
the  motors  to  operate  tlie  varialde  speed  drive 
used  in  the  S|>eetropbotometer.  Some  of  the 
requirements: 

*  two  wiiifling.  two  s|„.,.d 
synebroiious  operation  at  one  speed 
•  smooth  transition  Iietween  speeds 
•  all  speeds  must  be  reversible 
•  low  vibration  and  magnetic  leakage  fields 
small  size  — low  power 

completed  ilesign  must  be  applicable  to  all  previous 
models 

Holtzer-Cabot  engineers,  working  closely  with  Baird 
Associates, developed  twodiflerent  adaptationsof  the  ll-C  R-2.'>. 
which  met  specifications  perfectly.  These  motors  are  now 
standard  components  of  the  Spectrophotometer  and  are  giving 
satisfactory,  depeinlable  service. 

This  is  but  another  exanqde  of  lloltzer-Cabot's  ability  to 
meet  tbe  most  exacting  specifications  in  small -motor  applications, 
lloltzer-fiabot  motors  range  from  1/2(HK)  up  through  l.'z  11. P.,  from 
2l,(MK)  RPM  to  1  revolution  per  day! 
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Does  Your  Military  Production  require  vibration 
testing?  Shock  absorption  — vibration  isolation? 
Representative  of  MB’s  specialized  vibration  engi¬ 
neering,  these  products  show  that,  from  a  single 
source,  you  can  get  the  equipment  and  information 
you  need  to  meet  your  requirements.  For  example: 


MEASUREMENT  of  vibration  with  MB  vibration 
pickup  and  meter  supplies  data  for  study  of 
disturbing  frequencies  and  for  design  adjust¬ 
ments.  The  electrically  damped  and  highly 
sensitive  pickup  is  convertible  for  horizontal 
or  vertical  operation.  Meter  gives  you  accel¬ 
erations,  velocities  or  displacements  of  the 
vibrations  directly.  Made  for  each  other,  the 
two  are  the  “eyes”  for  any  vibration  testing 
program. 


Mll-l-5432  (ANM-16a)  can  be 
met  with  the  Type  1?  ISO¬ 
MODE  Mount.  This  unit  avail¬ 
able  for  loads  from  0.5  to  100 
pounds,  and  con  .rols  all  modes 
of  vibration  with  equal  effici¬ 
ency  because  of  equal  spring 
rate  in  all  directions. 


2.  SHAKE  TESTING  TO  MIL-E-S272 
and  4106S-B  is  ea.sily  accom¬ 
plished  with  MB  Vibration  Ex¬ 
citers.  Model  S-3  shown  deliv¬ 
ers  200-lb  force.  Others  avail¬ 
able  with  10-lbs  to  2500-lbs 
force  ratings  — all  easily, 
quickly  and  accurately  con¬ 
trolled  for  force  and  frequency.' 


ISOMODE*  SHOCK  MOUNTS  have 
been  developed  for  supporting 
and  protecting  aircraft  en¬ 
gines  from  damage  while 
transported  in  crates  or  “cans.” 
High  load  capacity  combined 
with  high  deflection  capacity 
provides  good  absorption  of 
shock.  •Rea.U.S.Pat.OS. 


Remember,  if  you  need  help  with  a  vibration 
problem,  you  can  save  yourself  time  and 
work  by  contacting  MB’s  vibration  special¬ 
ists.  For  details  on  any  of  the  above  prod¬ 
ucts,  address  your  inquiry  to  Dept.  N6. 

PRODUCTS  FOR  MEASUREMENT  .  .  .  REPRODUCTION  .  .  .  AND  CONTROL  OF  VIBRATION 

1 8  January,  J952  —  ELECTRON  ICS 


THE 


MB 


MANUFACTURING  COMPANY,  Inc. 

1060  Stot*  St.,  N«w  Haven  11,  Conn. 


Controls  and  Resistors 


ClAROSTAT  MFC.  CO.,  INC.,  DOVER,  NEW  HAMPSHIRE 
In  Canada;  Canadian  Marconi  Co.,  ltd.,  Toronto,  Ontario 


.\t  the  very  lienyl  oi  highly  trilical 
C(]iii|)nicnt  electronic 

cuin|niters,  electronic  gunsiglits  and 
radar  a>senihlieN,  the  control  requirements 
call  lor  outstanding  electrical  and  mechanical 
precision.  Indeed.  Irom  single  section  to  as  many  as 
twenty  sections,  the  precision  controls  must  track 
with  mathematical  accuracy. 

Clarostat  .Series  12  C.ontrols  fully  meet  these  requirements, 

Thus  the  climax  in  fnerision  controls.  ^ 

Clarostat  has  made  the  major  portion  of  such 
precision  controls  in  use  tcKlay.  Many  svere  supplied 
to  the  armed  forces  in  World  War  II. 

Many  more  have  been  supplied  for  civilian  purposes  since  then. 
And  now,  baseil  on  an  unparalleled  experience  background. 
Clarostat  engineeis  offer  you  further  refinements  in 
their  latest  Sei  ies  12  design. 


You  can  stand  pat  with 

CLAROSTAT 


Engineering  Bulletin  No.  1T2  sent  on  request. 
.\ntl  remember,  when  your  control  or 
resistor  reejuirements  call  for  quality,  quantity 
and  economy,  you  can  meet  them  with 
Clarostat’s  engineering  and  prcnluction  facilities. 
Submit  that  problem! 


AAAA 
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Remember,  Seallrons 
protect  sensitive  parts 


New  York  Williem  Goid 

Suite  7806  Empire  State  Bldg. 
New  York  City 
Phone  Longacre  4-2b2S 
Boston  Henry  P.  Segel 

143  Newbury  Street 
Boston.  Mass. 

Phone  -  Kenmore  6-3012 
Baltimore  James  W  Houck 
Washington  6oi  6844 

Towson.  Md. 

Phone  Towson  3114 
Philadelphia  S.  Victor  Malta 
Boi  20S 
Camden.  N  J. 

Phone  Collingswood  5‘S185W 
Cleveland 'Richard  Snetsinger 
Pittsburgh  1836  Euclid  Avenue 
BuffaloiClevelsnd.  Ohio 

Phone  Mam  1-4381 
Detroit  Richard  B  Harper 

814  Fisher  Building  - 
Detroit.  Mich 
Phone  -Trinity  1-4262 
Cincinnati  M  L  (Marve)  Williams 
S720  Glengate  Lane 
Cincinnati  13.  Ohio 
Phone  Redwood  0284 
Chicago  Dave  Dolm 
Minneapolis  263S  S  Wabash  Ave  , 

Chicago  16.  III. 

Phone  Calumet  S-2822 
Los  Angeles  Jackson  Edwards 
San  Francisco  2946  Belden  Drive 

Los  Angeles  28.  Calif. 

Phone  Hudson  2-1133 
St  Louis  R  Haiper 
Kansas  City  '43S6  Maryland  Avenue 
St.  Louis.  Mo. 

Phone  -Jefferson  6369 
Dallas  Edward  F  Aymond,  Jr. 

4308  Maple  Ave. 

Dallas  9.  Teias 
Phone  -  Logan  1970 
Montreal  Hairy  Schwartz 

14S  Normand  Street 
Montreal  Quebec 
Phone  Marquette  6736 


SEALTRON'S  new  plant  and  gen¬ 
eral  offices  in  Cincinnati,  Ohio  utilize 
the  most  advanced  techniques  and 
manufacturing  methods  ever  con¬ 
ceived  for  the  production  of  her¬ 
metic  seals ...  to  give  you 

IMMEDIATE  DELIVERY 
HIGHEST  QUALITY 
REALISTIC  PRICES 
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100  SERIES  27  SIZES  AND  VARUTIONS 


70  SERIES  18  SIZES  AND  VARUTIONS 


90  SERIES  24  SIZES  A^D  VARUTIONS 


SEALTRON  SUPPLIES  COMPLETE  SUB-ASSEMBUES  WITH  SEAU 


for  SEALTRON 
glass-to-metol 
hermetic  seals 
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TINNED  DEAa 
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ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  England  .  .  TORONTO,  CANADA 


1 .  Mechanically  rugged.  Tubular  ceramic  capacitor  is 
sealed  at  both  ends  in  thermosetting  low  loss  in¬ 
sulation. 

1  Very  low  and  uniform  inductance  path  to  ground. 

2  Electrical  shielding  is  provided  by  means  of  the 
grounded  metal  case. 

4  All  internal  connections  are  soldered;  no  pressure 
contacts. 

5.  Hook  type  terminals  provide  sturdy  connection  tie 
points;  also  facilitate  precision  spacing  of  leads  from 
other  components  where  required  in  VHF  and  UHF 
circuits. 

Specif ica  tions: 

Standard  cajxicitance  values,  mmf:  10,  33,  47,  68, 
82,  100,  470,  680,  1000 

Capacitance  tolerance:  it  20%  or  +  80%,  — 20% 
Rated  voltage;  500  WVDC  (values  through  100  mmf 
also  available  in  1000  WVE>C  rating) 

OTHER  ERIE  FEED-THRU  CERAMICONS:«^ 

’  Style  357,  rigid  hooked  wire  lead,  maiimum 

^  NfjaWv A  capacitance  1000  mmf. 

I  jarTjBHFlv Style  362,  f20  straight  pig-tail  wire  lead, 
maximum  capacitance  1500  mmf. 

Style  2416,  rigid  wire  lead,  cadmium  plated 
shell  for  solder  mounting,  maximum  capac- 
itance  1500  mmf. 

Style  2418,  no  center  lead,  cadmium  plated 
"  shell  for  solder  mounting,  maximum  capac- 

^  itance  1500  mmf. 
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is  the  word  for  the 
new  Erie  Style  327 


ERIE  adds  another  outstanding  capacitor  to  the  most  com¬ 
plete  line  of  ceramic  by-pass  units  available.  Style  327 
Feed-Thru  design  is  a  further  result  of  continued  Erie  devel¬ 
opment  in  accomplishing  ruggedness  in  components  to  meet 
severe  military  requirements  and  to  give  trouble-free  service 
in  other  electronic  applications.  It  embodies  the  following 
outstanding  features: 


MOST  YOUR 
EQUIPMENT  BE 
RADIO  INTERFERENCE  FREE? 


IF  YOURS  IS  A  TOUGH  RF INTERFFRINCF 
PROBIFRI-IFT  FIITRON  SOLVE  IT.... 


FILTRON'S  engineering  department,  cooperating  with  engi* 
neers  of  leading  companies,  has  solved  RF  Interference 
Suppression  problems  throughout  the  country. 

If  your  equipment  must  meet  the  RF  Interference  limits  set 
by  the  military  specifications,  consult  with  FILTRON'S  engi¬ 
neers  in  the  earliest  stages  of  design.  FILTRON  can  furnish 
RF  Interference  Suppression  Filters  whose  siie,  weight  and 
overall  configuration  will  fit  into  your  equipment. 

FILTRON  has  custom  designed  over  1000  different  types  of 
RF  Interference  Suppression  Filters  for  equipment  that 
meets  military  RF  Interference  Suppression  limits  and 
specifications. 

FILTRON'S  completely  equipped  screen  rooms  ore 
alwoys  available  for  the  RF  Interference  testing 
of  your  units  and  equipment. 

An  inquiry  on  your  company  IttterhoOd  t 
will  rectivo  prompt  ottention. 


FILTRON  can  best  solve  your  RF  interference  prob/ems  because: 

e  FILTRON'S  engineering,  reteorch  ond  design  diviiiont  art  ttoffed  by 
experienced  RF  Interference  Suppression  filter  engineere. 

M  FILTRON’S  modern  shielded  loborotories  are  equipped  to  meosure 
RF  Interference  from  14  KC  to  1000  MC  In  occordonce  with 
militory  specifications. 

e  FILTRON'S  production  facilities,  comprising  a  copocitor  monufactur* 
ing  division,  coil  winding  division,  metol  fobricotion  shop, 
metol  stamping  and  tool  and  die  shops,  ore  exclusively 
producing  the  highest  quality  components  for  FILTRON’S 
RF  Interference  Suppression  Filters. 

#  FILTRON'S  extensive  production  facilities  permit  us  to  meet  your 
delivery  requirements.  NOW! 


Miniolure  3  oiiip.*135  VAC*400'^  filter^hermelicolly  seeled** 
size  X  I*  X 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR: 

Motors  Dynomotors 

Generotors  Power  Plonts 

Inverters  Actootors 

electronic  Gosoline 

Controls  Ingines 

And  ether  RF  Interference  producing  equipment 


THE  "FT  LTR  ON  CO.,  INC. 

FLUSHING,  LONG  ISLAND,  NEW  YORK 
LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 
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Can  You  Use  These  Outstanding  Feotures? 
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Sales  Dept.:  251  W.  I9th  St.,  New  York  1 1,  N.  Y.  •  Factory:  84  N.  9th  St..  Brooklyn  1 1,  N.  Y. 
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Seletron  m 

'SELENIUM 

RECTIFIERS 

...  AS  THEY  ARE  FOR 
THE  BRUNSWICK-BALKE- 
COLLENDER  COMPANY 


Illustrated  above  is  the  “Tel-E-Foul” 
control  box.  When  the  bowler  oversteps 
the  foul  line  the  electronic  brain  con¬ 
veys  an  impulse  causing  a  light  to  flash 
above  the  alley.  A  75  M.A  Seletbon 
miniature  is  built  into  the  control  box 
on  each  bowling  lane. 


The  new  “Tel-E-Foul,  ”  plioto-electric  Foul  Indicator 
•  produced  by  The  Brunswick-Balke-Collender  Company, 
famous  manufacturer  of  bowling  equipment,  includes 
75  M.\  Seletron  miniatures  in  its  electronic  circuits. 
Seletron  Selenium  Rectifiers  arc  the  choice  of  an 
increasing  number  of  manufacturers  in  diversified  fields 
because  they  are  so  thoroughly  dependable  under 
all  types  of  grueling  conditions.  Seletron  is  a\  ailable  in  the 
miniature  sizes  retpiired  for  radio,  T\’  and  other 
electronic  circuits,  all  the  wav  up  to  hea\  v  duty  power 
stacks  used  in  a  wide  range  of  industrial  applications. 
Whenever  you  meet  up  vv  ith  a  power  conversion  problem, 
no  doubt  Seletron  engineers  can  be  of  substantial 
assistance  in  recommending  the  right  rectifier 
1  for  vour  needs.  Write  us  today! 


leletron 


RADIO  RECEPTOR  COMPANY,  INC. 

Sine*  t9MM  Im  JIaWlo  mml 


Honeywell 

Mercury 

Switches 


‘  9ood 


are  engineered  to  solve  many  complex  switching  problems 


•  lliiiifx ufll  Mcrciirv  Switches  are  ideal 
lor  ii-i'iMa|i|ilii’alion'- where  tilt  inotionanil 
low  o|ieratii|o  lon  e  are  |irii\ idl'd.  Because 
all  the  switch  eleiiieiits  are  [lernianentlv 
sealeil  ill  filass.  they  are  elTeetive  ciiin- 
[loneiit-  where  dust.  Iiiines.  spray  and/or 
spla-h  are  present. 


ipiireinents  as  to  niounting.  artuatin^  link- 
apes.  lead  su|iports.  terminal  hloeks  and 
enclosures.  Thus  you  will  not  ouK  U'  sure 
of  the  switch  la-st  suited  to  your  need 
hut  have  enpineerinp  help  in  deyelopiii" 
complete  mercury  switch  assemhlies. 

There  are  oyer  I2.">  designs  of  Honeywell 
Mercury  Switches  from  which  to  select 
the  exact  switch  characteristics  to  meet 
your  specilic  prohlem.  You  are  inyited  to 
write  for  eatalop  and  to  contact  your 
nearest  MKiRO  S\\  ITITI  hraneh  ollice 
for  more  complete  information. 


Often  the  pro|K'r  tilt  motion  to  [lermit  the 
Use  ol  Honeywell  Mercury  Switches  on  a 
piyen  application  can  In-  deyeloiH-d  in  co- 
o|s'ratiou  with  MITRO  S\\  ITfdl  enpi- 
iieeriiu:  held  scry  ice.  These  ex[>i'rieiiced 
syyitchinp  sis-cialists  will  reyiew  your  re- 


I 


y 
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SPEEDOM*^ 


Miiiliplc-poiiit  Spct'ilu- 
m.i\  n  (.order  at  lell  is  ,i 
familiar  si^lit  in  seieiitific 
lal>oratiiries  tlirmiKlionl 
the  world.  W'liile  the  6 
new  instrninents  de- 
SI  rihed  Ik  Iow  all  n;i;>erir 
to  he  pr.utiealh  identi- 
eal,  eaeh  i.v  (lijfi  ri  iit  Iroin 


See  how  these  6  new  Speedomax  recorders 


SPEEDOMAX  ADJUSTABLE 
RANGE  ZERO  RECORDER 


SPEEDOMAX  2-PEN 
RECORDER 


SPEEDOMAX  X-Y 
RECORDER 


Automatically  plots  voltage  repre¬ 
senting  force,  weight,  temperature, 
temperoture-ciifference.  speed  ...  or 
ony  other  condition.  Suppressing 
ZERO  pushes  non  significant  mv  off 
scale.  Adjusting  RANGE  spreads 
few  significant  mv  right  across  chort 
Range  continuously  odjustobte  from 
— 0  1  to  mv  ...  up  to  — 2  to 
-^20  mv;  zero  suppression,  from 
—50  to  -(-50  mv.  Folder  N046(2). 


Automatically  plots  2  curves  on  1 
chart  simultaneously  .  .  .  overlopplnq 
or  side-by-side.  Follows  minute 
shifts  in  fost-chonging  voriobles  with 
ease.  A  ‘  2-in-r'  recorder,  it  takes 
any  two  stondord  Speedomoi 
ranges.  Circuits  work  with  thermo¬ 
couples.  Thermohms.  strain  goges. 
tachometers,  thermol  converters.  pH 
cells  ...  or  most  other  primary  ele¬ 
ments.  Write  for  Folder  £M9fII. 


Aut '‘noticofix  plots  the  relationship 
between  any  two  voriobles  which 
con  be  converted  to  d.c.  signals. 
Both  pen  and  chart  motion  ore  re¬ 
versible.  Instrument  records  vocuum 
tube  characteristics,  hysteresis  loops, 
stress-strain,  temperoture-elongotion. 
differential  thermal  analysis  curves 
.  .  .  Applicotions  ore  os  brood  os  o 
reseorcher's  imagination.  Write  for 
Folder  EM9  420(21 


For  further  inferinotion  and  oppticatien  dota  on  any  Speedemoe  electronic 
recorders,  just  write  our  neorest  office  or  4907  Stenton  Ave..  Philo.  44.  Po. 


Jrl.  Ad.  ND46(5> 
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SPEEDOMAX  ffiutvitA 

6  precision  electronic  servants 
to  speed  plotting  of  test  data 


As  the  tempo  ami  complexit)-  of  today’s 
i  res«'arcli  and  emiineerinsj  aetiv  itii-s  ac¬ 
celerate,  more  and  more  inscstii'ators  are 
steppins'  up  efficiency  tlironnh  use  of  time- 
savins;  Speedomax  recorilers.  Tireless  anto- 
niatic  assistants,  these  electronic  servants  are 
takins;  over  the  chores  ot  rontim*  eoTiipnlation 
. . .  eliminating  tedious  manual  plotting  ot  data. 

Kspecially  timelv'  are  these  (i  new  Si>es‘sloma\ 
recorders  dev  eloped  specificallv  for  laboratory 
use.  W  hile  each  is  a  siwcialist,  it  is  also  de- 
sigiu-d  for  a  diversity  of  applications. 

(.'ommon  denominators  for  all  six  are  tradi¬ 
tional  Speedomax  precision  and  hii'h-speed 
response.  Hecording  pens  can  whip  across 
the  chart  in  as  little  as  I  scroud,  if  the  ap¬ 


plication  demands,  though  speeds  of  2  and  3 
seconds  full  scale  are  also  available.  Balancing 
is  velocity-damped  to  take  advantage  of  this 
high  speed. 

.Mert  to  the  most  minute  variation  in  “X,” 
the  sensitive  electronic  balancing  system  is  the 
perfect  com]ilement  for  the  instrument’s  ac¬ 
curate  nnll-halance  measuring  circuit.  Thor¬ 
ough  filtering,  shielding  and  guarding  screen 
out  transients  .  .  .  permit  use  of  Speedoma.x 
in  the  presence  of  sev  ere  stray  fields. 

.\et  result;  the  invvstiuator  can  follow  com- 
]ile\,  fast-changing  variables  with  ease  and 
confidence  .  .  .  knowing  that  the  ri-conl  on  his 
Speedomax  is  faithfully  tollowing  the  actual 
I  unction  Ix-ing  measured. 


can  solve  your  data  ~  logging  problems  . . . 


SPEEDOMAX  PHOrOMUtrfPL/EP 
TUBE  PECOPDEff 

Auromoflcol//  plots  occurote  record 
of  light  intensity  or  other  low  level 
rodiotion.  Con  be  direct-connected 
to  photo  multiplier  tubes  .  .  .  elim- 
inoting  separate  preamplifier  Avoil* 
oble  by  switch  ore  four  ronges:  0.02. 
0.06,  0.2,  ond  0.6  us.  Oork  current 
or  noise  of  photo-multiplier  tube  is 
readily  offset  by  built-in  monual 
compensotor.  Write  for  D$-240  70- 
EM9tJI  to  13). 


SPEEDOMAX  POWER 
LEVEL  RECORDER 

Automatically  plots  rodiotion  pat* 
terns  of  antennas  and  hydrophones 
.  .  .  frequency  characteristics  of 
filters,  amplifiers,  loudspeakers,  etc. 
Applies  occurote  "insertion  loss" 
principle  of  measurement.  Recorder 
con  be  supplied  with  full  scole  reod 
ing  of  20,  30,  40,  50,  or  60  db, 
referred  to  a  bose  level  of  as  little 
as  0.02  microwott.  Write  for  Foldor 
ND46  suit. 


SPEEDOMAX  PRECISION 
THERMOMETER  RECORDER 

Aufomottcally  plots  temperature 
curves  for  colorimetry,  freezing  and 
boiling  points  .  .  .  reods  resistance  of 
platinum  thermometer  to  five  sig¬ 
nificant  figures  An  automotic 
Mueller  Bridge,"  it  covers  the  entire 
ronge  from  —260  to  *  500  C  with 
precision  of  itO.OI  C.  Automatic 
range-chonging  mechanism  expands 
chart  width  too  times.  Write  for 
folder  ND46  33  240(1). 


N  OR  T  H  R  U  P 


C  O  • 


40  ijtayu-  6^  pfwnUi&fi  fwcmJiJu^ 
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CHASE  warehouses  from  coast  to  coast 
offer  complete  metal  cutting  services! 


CINCINNATI 

PROVIDENCE 

lOS  ANGELES 

INDIANAPOLIS 

CHICAGO 

PHILADELPHIA 

MILWAUKEE 

ST  LOUIS 

DETROIT 

NEW  YORK 

NEWARK 


CHICAGO 

PHILADELPHIA 

i 

rv 

MILWAUKEE 

ST.  LOUIS 

DETROIT 

NEW  YORK 

rV'lllrr, 
^  ... 

NEWARK 

IfiM 

J 

These  warehouses  also 

do  slitting 

ii/arehous& 


DETROIT 
NEW  YORK 
NEWARK 
CHICAGO 

These  warehouses 
also  do  slitting 
and  shearing 


When  it  comes  time  for  slitting, 
shearing  or  sawing,  check  the  Chase 
>X'arehouses  listed  above  for  the 
cutting  facilities  each  of  them  have. 

Naturally,  this  work  is  done  to 
your  specifications  on  orders  for 
metals  we  are  able  to  fill.  W  e’ll  help 


out,  too,  on  )'o//r  brass,  bronze, 
copper,  aluminum,  steel,  fibreboard 
or  other  materials.  Just  tell  us  how 
you  want  it.  The  work  will  be  done 
accurately. 

As  usual— call  Chase! 


Chase  BRASS  a  COPPER 

WRTERBURY  20.  CONNECTICUT  •SUBSIDIARY  OF  KtmiECOn  COPPER  CORPORATION 


•  77ie  .Varuin*!  ff^<fi/unrter$  for  Brat*  A:  C opp^r 

Aitonyt  CtmiMd  Kiftsas  Ctty.  Mo.  New  Yoili  Zw  Frw 

Atleirti  Deiltt  Ik  AngeM  ditluMphii  Suittli 


Bait'mori  Denvert 

Bostofl  Detroit 

Chcofo  Houstoot 

C.ocinRit.  Indiatupoi.s 


P'ttsMiriti  Wat«lur> 

Prm4ioci 

Rortfstift 

SI.  Ln  s  iII«iin»i 
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WRITE  FOR  FULL  INFORMATION 


•  Combination  twist-lock  and  double-T  receptacle,  or,  output  terminals  to  eliminate 
contact  resistance. 

•  Three-function  output  switch  for 

1  Normal  regulator  functioning. 

2  Operation  with  integral  semi-fixed  resistance  in  place  of  potentiometer. 

3  Direct  load  connection  with  the  control  diode  for  regulation  of  voltages  other  than  IIS  volts. 

•  Only  FOUR  vacuum  tubes  and  NO  relays  are  used. 

•  All  tube  filament  voltages  are  regulated  for  long  dependable  life. 


FOR  THE  LATEST  AND  BEST  IN  ISOTRONICS  .  .  . 


±0.01%  AC  Regulatioii! 

That's  the  degiee  of  accaiacy  attained  by  Soiensen'i  new  Model  1001 


AC  Line  Voltage  Regnlator! 

Heretofore,  the  closest  regulation  in  com¬ 
mercially  available  regulators  has  been 
±0.1  %,  regardless  of  manufacturer  or  cir¬ 
cuit  approach.  Now,  Sorensen's  continuing 
study  and  design  refinements  have  pro¬ 
duced  a  super-accurate  regulator  —  the 
Model  1001  —  as  a  standard  catalog  item. 


OINIRAL  SRICIPICATIONS 

iMrfiMf*  0-ieeevA 
lap.*  yll.t*  rwif*  VS  —  IM  VAC,  1#,  SS  —  S5~ 

r.  r.  f  0  j  Umiiit  t.  o.vs  iMOna 

Oat^  ¥«!»■>■  IIS  VAC,  ll^nOvaht) 

1%  an. 

Tkiw  mwtMt  0.1  MMiidt 

accaccy  ±0AI% 

The  accuracy  is  gvarant—d  crt  room 
temperature,  for  a  resistive  load,  an  input  variation 
of  ±10%,  and  ever  a  two-to-ene  load  change.  For 
all  other  conditions  within  the  specifkationf,  the 
Model  1001  has  a  proportionate  ameunt  of  accom¬ 
modation. 


4^ 


CONN. 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD 


l(•fro.i<(  it  • 
tr.e#  markaU 
ward  partaiaiaf  ta 
Hia  alactraak  ras- 
alatiaa  aad  caatral 
af  aalt.ea,  car- 
ra.t,  oawar,  ar 
traeaancy. 


model  1001 


A 


s 


0 
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Fifty  ampere  Contnctof  in  gen¬ 
eral  purpose  Type  1  Enclosure. 

32 


Do  you  need  small  relays  from  one  to 
eight  poles  ...  or  contactors  up  to 
900  amperes?  You  will  find  these 
units,  and  many  more,  in  the  Allen- 
Bradley  line,  factory -tested  for  mil¬ 
lions  of  maintenance -free  operations. 

Type  BX  universal  relays  have  in¬ 
terchangeable  normally  open  and 
normally  closed  contacts.  No  assem¬ 
bling  to  change  from  normally  open 
to  normally  closed  contacts.  A  few  of 
the  relays  in  the  Allen-Bradley  line 
are  illustrated  above. 

V,  Write  for  Bulletins  700  and  200. 


Type  BX  Universal  A-C  Relay— in 
Enclosure 

Type  BM  Mechanically  Held  Re¬ 
lay— No  Hum 

Type  CL  Low  Coil  Current  Relay 

Type  BA  3-Wire  Thermostat  Relay 
—Open 

Type  BX  8-Pale  Universal  Relay- 
Open 

Type  B  2-Pole  A-C  Relay— Open 

Type  BX  Universal  A-C  Relay- 
Open 

Type  BM  Mechanically  Held  Re¬ 
lay-Open 

Bulletin  202  2-Pole  D-C  25-Am¬ 
pere  Relay 


Allen-Brodley  Company,  110  West  Greenfield  Ave.,  Milwaukee  4,  Wis. 

ALLE#-BR%DLEY 


RELAYS  •  RESISTORS 


Quaiiiv 


S»Hd  Htlt  tonvnUnt  coupon  now 


Irvinqton 

VARNISH  A  INSULATOR^-^  companv 


COMPANY 


Irvington  11,  New  Jersey 


EL-1-M 

Irvington  Varnish  &  Insulator  Company 
6E  Argyle  Terrace  Irvington  11,  N.  J. 
(ientlemen: 

Please  send  me  vour  Technical  Data  Sheet  on 
IRV-O-LITE  XTE-30  tubing. 

Name . . Title . 

Address . . . . . . . . . 


Plants:  El  Monte,  California  Hamilton,  Ontario,  Canada  j  cjiy . .State . . . 

For  Further  Information,  Contult  pagei  92-93  in  the  1951-1952  FlectronicM  Burert'  Guide 
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Reeves  saves  space  in  its  Electronic 

Brain  •••with  IRV-O-LITE  Tnbing 

The  Reeves  Electronic  .Analog  Computer  (REAC)  *  saves  plenty  of 
man-hours  in  performing  complex  calculations.  And  in  this  Elec¬ 
tronic  Brain's  complicated  wiring  system,  shielding  and  terminal 
labeling  are  done  exclusively  with  lRV-0-’LlTE  XTE-30  Plastic 
Tubing — saving  plenty  of  tpace.  ^ 

XTE-30's  high  dielectric  strength  of  1,000  vpm  (dry)  frequently 
permits  the  use  of  thinner-walled  tubing.  Where  space  is  at  a  pre¬ 
mium,  follow  the  example  of  Reeves  and  hundreds  of  other  manu¬ 
facturers — use  XTE-30! 

You  get  these  other  advantages,  too,  with  XTE-30  Plastic  Tubing: 
high  mechanical  strength:  lasting  flexibility;  excellent  chemical 
and  moisture  resistance. 

XTE-30  comes  in  a  standard  range  of  sizes  from  .022"  to  2"  ID  and 
even  larger  for  special  applications.  Six  contrasting  colors  simplify 
identification  of  leads  and  speed  up  complex  wiring  jobs.  See  for 
yoitrsc//.  what  XTE-30  will  do  for  you — just  mail  the  coupon  for 
free  Technical  Data  Sheet. 


COLE  STEEL  EQUIPMENT  CO 


285  Madison  Ave.,  New  York  17,  N.  T 


Factory:  York,  Pa 


IF  IT’S  SHEET  METAL 
FABRICATION  .  .  .  CALL  ON 


Tough  assignments  ore  part  of  our  da/s 
work.  Whatever  the  product  —  instrument 
housings,  boxes,  chassis— we're  geared  to 
design,  fabricate,  and  finish. 

Years  of  experience  and  a  superbly 
equipped  plant  give  meaning  to  our  state* 
ment:  "If  you  hove  a  sheet  metal  problem, 
we  can  solve  It". 


the  , 

-ole  s*®®* 

fe  ec.e’P"’ 
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CONDENSERS 


31or4*  than  15  years  service  un  thousands 
of  Lapp  Gas- Filled  Condensers  proves  them 
to  be  completely  reliable — electrically  and 
I  mechanically.  They  offer  the  advantages  of 
^  extreme  compactness  for  high  voltage  and 
high  current  ratings . . .  low  loss . . .  high  safety 
factors. . .  puncture-proof  design . . .  constant 
capacitance  under  temperature  variation. 

In  construction,  the  condenser  assembly  is  sup¬ 
ported  on  a  top  aluminum  ring,  the  steel  tank  serv¬ 
ing  only  as  a  sup|M>rt  for  this  ring  and  as  a  leak- 
proof  gas  container.  The  high  potential  plates  are 
stationary,  carried  on  a  rigid  aluminum  center 
stud,  supported  by  a  ceramic  bowl.  Rotor  plates 
are  grounded,  carried  on  ball-bearings  in  a  race 
almost  the  full  diameter  of  the  tank.  This  con¬ 
struction  provides  a  grounded  tuning  shaft  on 
variable  models,  makes  possible  efficient  and  com¬ 
plete  water  cooling  for  high  current  operation,  and 
results  in  direct  and  short  current  paths  to  con¬ 
denser  plates. 

Write  for  complete  description  and  specifica¬ 
tions.  Radio  Specialties  Division,  Lapp  Insulator 
Co.,  Inc.,  I>e  Roy,  N'.  Y. 
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DISTORTION  READINGS 


Fast-operating  -hp-  analyzers  give  you  accurate,  de¬ 
pendable  distortion  and  wave  form  measurements  at 
appreciable  savings  in  engineering  time,  -hp-  instru¬ 
ments  shown  here  provide  complete  coverage  between 
20  cps  and  20  kc;  they  are  basic  equipment  in  labora¬ 
tories,  radio  and  television  stations  and  on  production 


lines  everywhere.  Each  instrument  has  the  traditional 
-/&/>- family  characteristics  of  simple  operation,  minimum 
adjustment,  independence  of  line  voltage  or  tube 
changes,  generous  overload  protection  and  sturdy 
construction  from  quality  components.  For  complete 
information,  see  your  -hp-  field  engineer,  or  write  direct. 


For  TOTAL  DISTORTION  MEASUREMENTS 


-hp-  330B  DISTORTION  ANALYZER  (left)  is  an  unusually 
versatile  instrument  otfering  fast,  accurate  measurement  of 
distortion  values  as  low  as  0.1%  at  any  frequency  between  20 
cps  and  20  kc.  Tlie  equipment  also  quickly  determines  voljage 
level  and  power  output,  measures  amplifier  gain  and  response, 
measures  audio  noise  and  hum  (direct  readings),  determines 
unknown  audio  frequencies  and  serves  as  a  high-gain,  wide¬ 
band,  stabilized  amplifier. 

This  equipment  is  actually  three  instruments  in  one.  It 
includes  a  high-quality  20  db  amplifier  with  less  than  0.1% 
distortion,  a  tunable  rejection  filter  offering  almost  infinite 
attenuation  at  any  one  frequency  (see  Figure  1),  and  a  wide 
range,  high  sensitivity  \'T\'M  offering  fiat  response  from  10 
cps  to  100  kc.  All  of  these  elements  are  usable  separately,  and 
the  amplifier  may  be  cascaded  with  the  VTVM  to  measure 
voltages  as  small  as  100  ^v. 


— -  i  ! 

/  : 

i 

ANY  rttOUENCT  lETWtlN 
s  30  AND  30  000  <  p  ». 

FREQUENCY,  c  p  l 

FigMT*  1  Rejection  Characteristics,  -hp-  330  i 


For  BROADCAST  MEASUREMENTS 

-hp-  330C  DISTORTION  ANALYZER,  for  FM  measurements, 
is  identical  with  -hp-  3.^0B  except  that  indicating  meter  move¬ 
ment  has  \'U  ballistic  characteristics  meeting  F.  C.  C.  require¬ 
ments  for  FiVl  broadcasting. 

-hp-  330D  DISTORTION  ANALYZER  is  designed  for  both  AM 
and  FM  measurements.  It  includes  an  AM  detector  to  rectify 
AM  carrier,  plus  meter  movement  having  VU  ballistic  charac¬ 
teristics  meeting  F.  C.  C.  requirements  for  FM. 


HEWLETT-PACKARD  COMPANY 

2371  A  PACE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 

FIELD  ENGINEERS  IN  PRINCIPAL  AREAS 
Export:  Frozor  &  Homan,  Ltd.,  Son  Fronctico,  Ntw  York,  Lot  AngaUs 
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. . . .  20  cps  to  20  k( 


For  MEASURING  INDIVIDUAL  WAVE  COMPONENTS 


hp-  300A  HARMONIC  WAVE  ANALYZER  (right)  is  a  seleaive  voltmeter 
measuring  the  value  of  individual  components  of  complex  waves.  Its  variable 
selectivity  is  the  key  to  its  speed  and  versatility  of  operation.  When  wave 
components  are  close  together,  a  unique  selective  amplifier  can  be  narrowed 
to  accept  only  desited  components.  When  components  are  far  apart,  selectivity 
may  be  broadened  to  speed  measuring  without  sacrificing  accuracy.  This 
feature  is  also  important  when  measuring  waves  (such  as  in  sound  tracks) 
where  some  FM  is  present.  The  equipment  is  also  ideal  for  analysis  of 
noise,  broadcast  amplifier  and  network  characteristics,  recording  devices, 
rotating  machinery,  hum  and  for  all  types  of  audio  distortion  measurements. 

-hp-  .SOOA  is  direct  reading,  covers  the  audio  spectrum  from  .^0  cps  to  16,000 
cps,  and  makes  possible  full-scale  readings  with  inputs  of  0.001  to  ^00  volts. 
Selectivity  may  be  varied  between  limits  shown  in  Fig.  2. 


For  TRANSIENT  and  FREQUENCY  RESPONSE 


-hp-  210A  SQUARE  WAVE 
GENERATOR  provides  a  conven¬ 
ient,  rapid  method  of  determining 
transient  and  frequency  response 
in  a  single  measurement.  It  is 
widely  used  for  testing  receivers,  video  amplifiers,  networks 
and  transmitters;  to  measure  time  constants  or  provide  a 
time  base;  to  check  cathode  sweep  circuits,  indicate  phase 
shift,  ttansient  effects  or  frequency  response,  to  generate 
harmonics  or  control  electronic  switchers. 

The  210A  is  an  excellent,  easy-to-use  source  of  square 
waves  for  production  line  tests  and  laboratory  use.  High- 
quality  square  waves  are  generated  over  frequencies  from 
20  cps  to  10  kc,  and  the  equipment  provides  usable  square 
waves  up  to  100  kc. 


Figur*  2.  S«l*€ti 


ity.  -hp-  300A 
CHAiAcntitnct 


50.  100.  400  tpt 


LOW  COST  DISTORTION  ANALYZERS 

-hp-  320A/B  DISTORTION  ANALYZERS  are  simple,  low- 
cost  devices  for  determining  total  harmonic  distortion  in 
audio  frequency  apparatus.  They  are  particularly  useful  for 
high-speed  production  tests,  -hp-  320A  operates  at  two  fixed 
frequencies;  400  and  5,000  cps.  -hp-  320B  operates  at  five 
fixed  frequencies:  50,  100,  400,  1,000  and  5,000  cps.  Both 
models  require  an  external  detector. 


SQUARE  WAVE  GENERATOR 


‘Iwk  at  53  0 


>  Ah*. 
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m  SUPERIOR  ELECTRIC  o 

BRISTOL,  COMIKCTICBJ.M 


Two  types  of  STABILINE  Automatic  Voltage  Regu¬ 
lators  are  offered  by  The  Superior  Electric  Company 
to  meet  the  requirements  of  maintaining  constant 
a-c  voltage  to  electrical  equipment. 


Type  IE  is  a  completely  electronic  unit  with  no  moving 
parts.  It  provides  almost  instantaneous  correction  of 
line  voltage  or  load  changes.  Waveform  distortion 
never  exceeds  3  per  cent.  Output  voltage  is  held  to 
within  ±  0.1  per  cent  of  nominal  for  wide  line 
variations;  to  within  ±  0.15  per  cent  of  nominal  for 
any  load  current  change  or  load  power  factor  change 
from  0.5  lagging  to  0.9  leading.  Type  IE  is  versatile 
in  application  finding  wide  use  in  laboratory  work, 
on  test  lines  and  as  a  component  of  other  equipment 
where  the  most  exacting  voltage  regulation  is  neces¬ 
sary.  There  are  28  standard  models  for  115  and  230 
volts,  50  or  60  cycles,  single  phase  operation  ranging 
In  capacity  from  ',i  to  5  KVA.  Special  units  are 
available  for  higher  frequency  operation  ...  to 
meet  government  agency  specifications  ...  or  for 
unusual  applications. 


IES1002R 


IE51002 


ELECTRO  MECHANICAL 


Type  EM  is  an  electro  mechanical  unit  with  a  very 
sensitive  detector  controlling  a  motor-driven  POWER- 
STAT  variable  transformer  which  feeds  a  buck-boost 
auxiliary  transformer.  Its  outstanding  advantages  are 
zero  waveform  distortion  and  high  efficiency.  Type 
EM  is  most  often  used  in  the  control  of  industrial 
loads.  However;  the  demand  of  today's  electronic 
equipment  for  constant  voltage  with  absolutely  zero 
waveform  distortion  necessitates  the  incorporation  of 
a  type  EM  as  an  integral  part  of  the  assembly. 
Type  EM  h  offered  in  standard  models  for  115,  230 
and  460  volts,  50  and  60  cycles,  single  and  three 
phase  duty  in  ratings  from  2  to  100  KVA.  Special 
units  can  be  designed  for  higher  frequencies,  for 
conformance  to  government  agency  requirements 
and  for  individual  needs. 


EM4102 


FOR  INFORMATION  ON  STANDARD  STABILINE  AUTOMATIC 
VOLTAGE  REGULATORS  SEND  FOR  BULLETIN  S3$1  .  .  . 

COMPLETE  WITH  ENGINEERING  DATA.  PHOTOGRAPHS, 
RATINGS.  DIMENSIONS  AND  DIAGRAMS 


MANUFACTURERS  OF  POWERSTAT  VARIABLE  TRANSFORMERS, 
STABILINE  AUTOMATIC  VOLTAGE  REGULATORS,  VARICELL  D-C 
POWER  SUPPLIES,  VOLTBOX  A  C  POWER  SUPPLIES,  SUPERIOR 
5-WAY  BINDING  POSTS,  POWERSTAT  LIGHT  DIMMING  EQUIPMENT. 
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E3-LW  TERMINAL 
*X-S«riM  t•^ninal■  or*  ap- 
pllcabl*  on  MIL  roquito- 
monls  and  will  withstand 
thsrmal  shock.  Tibrotions, 
raochanical  strains,  and  sx- 
cossiTS  prsssuros  with  no 
impairmsnt  of  tho  seal  or 
other  functional  character¬ 
istics.  E-3LW  terminals  are 
now  being  used  at  1000  psi 
static  oil  pressure  and  under¬ 
go  SOOO  psi  tests." 


Vs"  SHAFT 

WATERSEAL  BUSHING 

"Rotary  Woterseal  Panel 
Assemblies,  with  GRAF-SIL 
Packing  Glands,  hare  an  ex¬ 
cellent  five  year  customer 
history  on  gas  filled  pressur 
tied  components.  They  are 
available  for  Vs"  shafts  and 
for  potentiometers  and 
switch  bushings." 


?  O  ■!■■■  O  O  altB'O 

l  !  •  •  .  1  •  I  •  ( 


TEST  DATA 

fir  rrsult  of  thr  Ekrctrtcal  Trctin^  l.afxiralurir 
Report  ;r3306S5.  daird  March  18,  1949,  o 
lhi»  material  ahowt  the  followinf: 

Volume  Rebittivitjr  at  800  Volts  d-c 
Yi  Temperature  25*C  R.H.  30  nercent 


/lU'Is'sfilt  f 

toaiTuNf  tatlnr  ”**  *' 

60  cycles  per  second 

9.22  .0S8  5  32 

9  1  megacycle  per  second 
6.17  .0455  .28 

'S  50  meiEacycles  per  second 
5.35  0  20  1.1 

Dielectric  Strength  at  60  cycles 
Volts  per  mil  >  370 
Durometer  Average  80  T*  5 
Temperature  Rated  as  a  C  lass  A  material  i 


“NEO-SA’s  proven  Hermelk  sealing  components  will  eliminate 
rejects  resulting  from  breakage,  strains,  cracks,  etc.  Each  NEO-SIL 
component  Is  pressure  checked  at  25  psi  —  to  meet  military  require¬ 
ments  and  CM  applied  to  our  units,  NEO-SH.  rubber  will  resist  abusive 
temperature  cycling,  salt  water,  most  cKids  and  alkalies,  and  with¬ 
stand  high  pressures  and  vacuums.” 

"In  addition  to  the  items  illustrated  above,  NEO-SIL  offers  many 
other  components,  such  os  Hermetically  Sealed  Fuse  Holden,  Octal 
Type  Plug  In  Headen,  Multiple  Pin  Hecnlen,  Hermetically  Seeded 
Cobles,  Hermetically  Sealed  Line  Cords  With  Plugs  For  European  use. 
Meter  Genkets,  Panel  Gaskets,  Adapten  (U.S.  to  Continental),  Coil 
Forms,  Crystal  Contacts  and  ether  molded  bakelite  cmd  NEO-SA  rub¬ 
ber  units." 

“Hermetically  Sealed  Fuse  Holden  are  available  for  3-AG  and 
4-AG  fuses.  These  units  cue  completely  sealed  from  moisture  with 
or  without  the  cap  or  fuse  inserted  and  ore  applicable  for  use  on 
vacuum  or  gas  filled  units.” 

Yoor  special  problena  are  solicsied. 


111=0-5(11. 
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LABORATORY  for  ELECTRONICS,  INC 


Founded  in  19-46,  Laboratory  for  Electronics  has  grown  ever  since  in  size, 
experience  and  creative  ability.  As  prime  contractors  for  the  United  States  Government 
on  important  classified  projects,  the  company  pioneered  in  the  development 
of  many  new  and  advanced  electronic  devices.  Soon  Electronic  Equipment  will  be 
ready  for  commercial  distribution  .  .  .  research  and  engineering  have  been 
underway  for  years  .  .  .  production  has  now  started.  Look  for  Laboratory  for 
Electronics  advertising  on  your  desk  and  Laboratory  for  Electronics  salesmen 
at  your  door.  The  news  they  bring  to  you  will  be  interesting  and  important. 


43  LEON  STREET  BOSTON  is,  MASS. 
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Schematics  of  most  att  electronic  equipment  can  be 
broken  down  into  circuit  blocks  of  logically  associ¬ 
ated  functions.  These  functional  circuit  blocks  can 
be  mounted  readily  either  in  the  Alden  "20"  plug-in 
packages  or  Basic  Chassis  unit.  The  tube  sockets 
an'd  associated  components  lay  out  quickly  on  full 
scale  Unit  Planning  Sheets  for  mounting  on  terminal 
cards.  These  special  pre  punched,  multi  hole  ter¬ 
minal  cards  have  wide  flexibility  to  take  an  infinite 
variety  of  circuit  variations.  Both  sides  of  card 
can  be  used  to  obtain  maximum  component  density 
area  Using  the  I'nit  Planning  Sheets,  functional 
circuit  units  — >  components  and  housings  —  are 
all  planned  in  one  step. 


For  Smaller  Units  Alden 
"20"  Plug-in  Packages 


Solder  terminals  and  sockets  quickly  rivet  to  Alden 
terminal  card  according  to  layout  on  Unit  Planning 
Sheet  Components  snap  into  the  special  Aldaa 
Miaiotara  Tarmiaols  which  hold  them  for  solder¬ 
ing.  —  <No  twisting  or  wrapping  of  leads  neces¬ 
sary  ).  —  With  all  lube  sockets  and  their  asscKiated 
components  mounted  on  one  card  — >  the  wiring 
and  soldering  of  circuits  is  an  open,  easy-to-work 
sub-assembly  operation. 


Minlotvr*  TarmtnoU 
650  Sariaa 


Terminal  cards  have  been  designed  to  accommodate 
tremendous  number  of  circuit  variations  to  make 
neat  lube  and  component  sub-assemblies  with  a 
minimum  of  wiring. 


method  of  converting  schematic  into  finished  as¬ 
sembly  quickly.  Simply  mount  the  completed  ter¬ 
minal  card  sub-assembly  on  the  Alden  '  20  '  Non- 
Interchangeable  base,  aip  soldering  the  leads  and 
adding  cover  or  housing  and  handle  ...  In  opera¬ 
tion,  visual  or  instrument  checks  are  easily  made 
if  trouble  occurs  doubtful  units  are  quickly 
isolated  —  these  units  easily  unplug  and  a  compre¬ 
hensive  inspection  made.  Spare  units  can  be  plugged 
in  so  equipment  doesn  t  have  to  be  inoperable  while 
repairs  are  m  process. 


"20"  Non -Inttrchongaobla 
Boa* 


**20"  Rock  ondChoaaia 
Mounting  Secktii 


TO  GET  STAIfTED  QUICKLY f  'phone  our  New  Products  Director  for  on  appointment  to  visit  our  plant 
—  Wire  for  a  sample  Basic  Chassis  at  $40.00  or  an  Open  and  Closed  Alden  "20"  Plug-in  Package  at  $10.00  — 
or  write  Dept.  E  for  Booklet:  Basic  Chassis  and  Components  for  Plug-in  Unit  Construction". 


ALDEN  PRODUCTS  COMPANY 

117  North  Main  Street  *  Brockton  •  Massachusetts 


The  ALDEN  BASIC  CHASSIS  UNIT  is  rapidly 
completed  by  mounting  terminal  cards  into  the 
chassis  •—  soldering  unit  cables  and  making  roe* 
nections  to  Aldaa  Color  Coded  loch  Coaaectora 
and  detachable  front  panel.  Completed  unit  It 
easily  piloted  in  and  out  of  rack  with  the  Serve-A- 
Unii  Lock.  Open  sided  construction,  aided  by  the 
neat  direct  front  and  back  connections,  gives  instaflg 
accessibility  for  rapid  circuit  checks  and  service^ 
Aldoa  Termiiiel  Cord  System  means  minimum  a| 
iniercabling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Opett 
sided  chassis  construction  makes  cable  easy  to  wi 
to  front  panel,  terminal  cards  and  back  connector^ 


(DoKOAMize  emeuns 

QUICKIV  fon  SVSTtMATIC 
lAVOUT  AMD  COMSTMUCTIOM 


®  err  tms  most  matural, 

tASf  SOD-DIVISIOM  Of 
lADOR  IM  MAMUfACTURS 


(i)lMSURt  TMt  lOWtST 
OPtRATIMO  AMD  SfR¥ICS 
COSTS  IM  fIMAL  fOUIPMCMT 


Bock  Connectort  —  462  Min  Sorlog 


Hiaged  treat  poael  design  of  chassis  —  allows  rheo¬ 
stats.  indicator  lights,  iacks.  etc.  to  be  mounted  on 
panel  as  another  easy-to-work  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  —  swung 
up  and  fastened  with  Alden  Target  Screws. 


Assembled  — -  Basic  Chassis  simplifies  the  operation 
of  your  equipment  —  Slashes  service  and  mainte¬ 
nance  time.  Smooth,  positive  insertion  and  removal 
of  the  chassis  is  provided  by  the  Alden  "Serve-A-Unit 
Lock  ’ 


The  Aldaa  lock  Coaaactars  are  units  that  can  b# 
diKretely  positioned  on  the  back  of  the  chassis  — 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder  | 
terminals  for  soldering  —  avoids  rat  nests  of  con-, 
gested  conventional  back  connector  wiring.  Color 
coded,  the  Alden  back  connectors  provide  beautiful 
operational  or  service  check  points  for  all  leads  to 
and  from  chassis. 


NOW  YOU  CAN  MOVE  fKOM 


TERMINAL  MOUNTING  CAROS 

ORGANIZE  CIRCUITS  OUlCKLY  CHASSIS 

Easily  fabricated  sub-assemblies  built 
Into  equipment  that  has  utmost  ease 
•  *■"- 1  service  and  operation. 

Mlfel 


FORCE 

STRAIGHT-LINE  THINKING 
WITH  NEW  ALOEN  COMPONENTS 
FOR  PLUG-IN  CONSTRUCTION 


To  design  Electronic  Equipment  that  must  be  produced  quickly  and  in  quantity,  make 
your  model  with  Alden  Basic  Chassis  and  "20"  Packages.  Save  vital  engineering  and 
planning  time  —  machine  and  tool  hours  —  critical  material  and  manhours. 


A  COMPLETE  APPROACH  TO 


of  low-repetition  rate 


For  visual  observation  of  pulses 
and  single  transients,  the  Type  294-A 
Cothode-roy  Oscillograph  provides 
high  light-output  and  wide-bond  response. 
For  careful  study  and  permanent 
reference  of  these  signals  the  Type  295 
Oscillograph-record  Camera 
records  writing  rates  as  high  as 
35  inches  per  microsecond. 


hlqh-ip««dL  lingla-irom* 
OSCIUOGRAPHRECORO 
CAMERA  $550.00 


high-ToItaqe.  high-irequency 
CATHODE-RAY 
oscaioGRAPH  $1 320.00 


SINGLE 

and 


TRANSIENTS 
PULSES 


PULSE  RESPONSE 
FREQUENCY  RESPONSE 
SENSITIVITY 

This  oscillogram  illustrates 
the  double  exposure  tech¬ 
nique.  Binocular  viewing  in 
the  Type  29S  facilitates 
proper  positioning  for  close 
comparison. 


The  pulses  in  the  oscillogram  at  left  are  identical  pulses  of  0.25  micro¬ 
second  width.*The  first  pulse  was  applied  through  the  Y-axis  amplifier 
of  the  Typ>e  294-A.  and  the  second,  directly  to  the  vertical  deflection 
plates.  A  comparison  of  their  waveforms  illustrates  the  excellent  transient 
response  of  the  Y-axis  of  the  Type  294-A. 

Response  of  the  Y-axis  amplifier  to  a  rise  time  of  0.01  microsecond  or 
less  is  0.03  microseconds  max.  Notice  that  a  minimum  of  overshoot 
(less  than  2%)  Is  introduced  by  the  amplifier. 

For  the  study  of  sinusoidal  frequencies,  the  response  of  the  Type  294-A 
extends  from  10  cps.  to  12  megacycles  (down  30%).  Sensitivity  of  the 
Y-axis,  through  the  amplifier,  is  0.42  peak-to-peak  volts  per  inch. 


AVAILABLE  DEFLECTION 
LIGHT  OUTPUT 
SIGNAL  DELAY 


••Time"  and  "Bulb**  expo- 
^res  may  be  taken  with  the 
^pe  29S.  And  provision  is 
Bade  so  that  equipment  may 
W  triggered  simultaneously 
With  shutter  opening.  With 
•ppropriate  accelerating 
Ipotentials.  the  Type  295  is 
eopable  of  recording  single 
transients  in  excess  of  280 
leches  per  microsecond. 


The  Type  294-A  provides  undistorted  vertical  deflection  of  1.3  inches  or 
more  for  both  positive  and  negative  pulses:  and  2.75  inches  for  sym¬ 
metrical  signals.  The  high  light-output  of  the  Type  294  A  increases  the 
value  of  the  large,  vertical  deflection  provided  by  the  Y-axis  omplifier. 
This  is  illustrated  by  the  high  visibility  of  the  rise  and  decay  of  the 
pulse  shown  at  left.  Here,  the  Type  5XP—  Cathode-ray  Tube  of  the  Type 
294-A  was  operated  at  12  kv.  However,  where  maximum  light  output 
is  not  required,  the  accelerating  potential  may  be  lowered  to  7  kv  by 
means  of  a  switch.  At  this  level  of  operation,  of  course,  the  available 
undistorted  deflection  is  increased. 

To  insure  the  complete  display  of  fast  pulses  such  as  those  at  left, 
the  Y-axis  includes  a  0.25  microsecond  signal-delay  line. 


SWEEP  SPEEDS 
TIME  CALIBRATION 


Tlw  built-in  illuminated  data- 
cord  of  the  Type  295  will 
prove  invaluable  when  mak¬ 
ing  time  measurements.  A 
film  take-up  cassette  is 
arranged  so  that  exposed 
frames  of  film  may  be  sep¬ 
arated  from  unexposed  film 
and  taken  to  the  darkroom 
for  immediate  developing. 


Send  requesfj  for  information  to 


ALLEN  B.  DUMONT  LABORATORIES,  INC. 

Instrument  Division 

1000  Main  Avenue,  Clifton,  N.  J. 


Complementing  the  Y-axis  performance  of  the  Type  294-A.  sweep  dura¬ 
tions  are  continuously  variable  from  0.1  second  to  3  microseconds.  By 
increasing  the  length  of  the  sweep,  speeds  greater  than  0.25  microsecond 
per  inch  may  be  obtained,  thus  providing  more  detail  to  facilitate  the 
study  of  short-duration  pulses. 

Calibration  of  the  sweeps  of  the  Type  294-A  is  accomplished  with  verti¬ 
cal  marks  occurring  at  intervals  of  100.  10.  1.  or  0.1  microseconds.  In 
the  oscillogram  at  left,  the  0.1  microsecond  markers  appear  mixed  with 
the  signal  on  the  vertical  axis.  Time  measurements  may  also  be  made 
by  double  exposure  of  first,  the  signal,  and  second,  the  timing  markers. 
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EXPANDED  PRODUCTION  FACILITIES  • 

28  YEARS  OF  SPECIALIZED  EXPERIENCE  •  PROGRESSIVE  ENGINEERING 
MODERN  MANUFACTURING  METHODS  •  RIGID  QUALITY  CONTROL  r.f. 

Md  ^04itcC€n  -  SCoMdofui  tn  (9 


•  INQUIRIES  INVITED  • 


CHOKii  •  iNOucToat  •  cilcwiTi  •  fiiTiai  •  HiTwoaai  UNiviatM  •  atoaaiisivi  •  aaNK  •  ianoom  •  (iN«ii 

f.  7V.  *7HiUien^  0oHifuuuf 

S917  SOUTH  MAIN  ST.,  LOS  ANOILIS  1,  CALIFORNIA 
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...the 
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story  is  told  with  photomicrographs,  dia¬ 
grams,  performance  charts  and  tables. 
Established  applications  are  fully  covered; 
new  applications  are  suggested.  Ask  your 
core  maker,  your  coil  winder,  your  indus¬ 
trial  designer,  how  G  A  &  F  Carbonyl  Iron 
Powders  can  improve  the  performance  and 
reduce  the  cost  of  the  equipment  you  man- 
This  book  was  written  for  the  manufacturer  ufacture.  Write  us  —  without  obligation  — 

or  engineer  who  wants  a  maximum  of  facts  for  your  copy  of  this  new  book.  Kindly 

with  a  minimum  of  verbiage.  80%  of  the  address  your  inquiry  to  Dept.  11. 


C  A  &  F  Carbonyl  Iron  Powders  are  unique 
. . .  This  new  book  is  unique . . .  Here  is  the 
most  comprehensive  treatment  ever  given 
to  the  characteristics  and  applications  of 
Carbonyl  Iron  Powders.  (The  3-page  bibli¬ 
ography  alone  is  a  valuable  addition  to 
your  reference  library.) 


Iron  Powders 
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Energy-Potential  Ritthi 


Do  you  need  permanent  magnets  ...  to  improve  a  meter, 
motor,  instrument  or  other  es.sential  product?  To  modernize 
a  chuck  or  holding  as.sembly?  Or  for  one  of  the  many  com¬ 
munication  applications? 

Then,  whether  cast  or  sintered  .  .  .  specially  designed  or  from 
standard  stock  ...  in  blank,  assemblies  or  .subas-semblies, 
you’ll  find  that  Carboloy  Alnico  permanent  magnets  are 
right  for  you. 

For  Carboloy  magnet  engineers,  backed  by  the  very  men  who 
first  developed  permanent  magnets,  e.xpertly  design  magnets  to 
your  exact  specifications  ...  or  select  the  proper  magnet  from 
among  the  many  thousands  already  designed  and  in  stock. 

Strict  Carboloy  quality  controls  and  expansive  facilities  a.ssure 
you  better-built  magnets,  too.  Each  tops  in  quality  .  .  .  the 
absolute  in  uniformity  .  .  .  and  each  guaranteed  to  meet  or 
surfHiss  the  industry’s  external  energy  minimum.  .\nd,  once 
your  magnet  order  has  l)een  accepte<l  and  scheduled,  it  is 
delivered  right  on  the  dot,  as  promise<l. 

If  you  need  help  in  a  hurry  on  permanent  magnets,  contact 
Carboloy  magnet  engineers  now.  Turn  your  problem  over  to  them. 
Send  si)ecifications,  or  write  for  Standard  Stock  Catalog  PM-100. 


CARBOLOY 


DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 
11139  E  SMILE  BLVD.,  DETROIT  32,  MICHIGAN 

FIRST  IN  MAN-MADE  METALS  FOR  BETTER  PRODUCTS 

"Carboloy"  is  th«  traOe-maili  for  th«  piorliicts  (H  Carboloy  OepartmenI  ol  General  Eleciric  Company 
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HERE  ARE  THE  FACTS  AHD  FIGURES: 

CONTACTS:  10  amp.  standard.  24  volts  O.C.,  115 
volts  A.C. 

15  amp.  contacts  available. 

SENSITIVITY:  D.C.:  4  pole  1.5  watts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  O.C.  30^C  above  room  ambient 
A.C.  45 '^C  above  room  ambient 

MAX.  INPUT  FOR  8S°  RISE:  D  C  5  watts 

A.C.  11  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  oz.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7  7  oz. 

DIMENSIONS:  Open  Relay— 2'/.4-,  1'/.’,  2'/,»* 

Sealed  Relay— 3'/i",  1'/j",  2V14' 

Overall  Mounting  Flange — 3'/i' 

Center  to  Center  Mounting  Holes — 2"/i4" 


X  Quality  Relay 

i  he  new  Allied  PK  Relay  is  de¬ 
signed  to  offer  versatility  in  a 
power  relay  where  quality  and 
low-  cost  are  factors.  Besides  sta- 
hility  in  operation  its  reliability 
.illows  a  range  in  applications 
from  high  quality  instruments  to 
vending  machines.  I'he  PKU  relay 
will  compis  with  I  nderw riters' 
Laboratories  requirements  and  can 
also  be  supplied  hermetically 
sealed. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

Be  sure  to  send  for  \our  ct>py  of 
■Mlied's  Rel.ix  (iuide.  It  gi'es  the 
engineering  data  for  2'  Allied 
relays  in  a  concise  tabular  form 
for  eas\  reference. 


ALLIED  CONTROL  COMPANY#  INC.  2 easteno  avenue, newyork2i,n.y. 


KAK 

I  ^  IN 
POWER 
VERSATILITY 
QUALITY 
PERFORMANCE 


48 


ionuory.  1952  -  ELECTRONICS 


FEDERATION  FRANgAlSE 
NATIONAUX  DE  LTNDUSTRIB 

X-'  ^ 

^  25,  RUE  DE  LUSBdlfii^  I 


DES  SYNDICATS 
RADIOELECTRIQUE 
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Puk.GEAD.  Paris 


Lflboiotoiie  Indusiriel  de  Physique  Agpliquee 

67^ue  M.A.-Colombier  •  BAGNOLET  (Seine)  FRANCE 


STATE . . 

MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES  INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


j  Please  scnil  me  free  booklet  on  dust  iron  core 

I  NAME . . . ; . . 

I 

I  COMPANY . . 

I 

A  ADDRESS . . 


A  glance  through  our  descriptive  brochure,  tent 
to  you  wilhout  obligation,  will  show  you  the  char¬ 
acteristics  of  the  hundreds  of  standard  parts  we  have 
already  turned  out  for  discriminating  manufacturers. 


The  manufacture  of  injection-molded  powdered-iron 
cores,  just  as  in  any  other  high-grade  industriol  op¬ 
eration.  requires  carefully  designed  production  ma¬ 
chinery  (hat  turns  out  each  item  exactly  the  same  as 
the  last. 


Our  large  Research  Department  stands  ready  to  give 
immediate  technical  assistonce.  Why  don't  you  sub¬ 
mit  your  mode)  specifications  to  us  and  let  us  quote 
you  prices  for  volume  production,  based  on  our 
study  and  previous  wide  experience? 


Our  equipment,  contrived  to  serve  the  diverse  needs 
of  the  Europeon  market,  is  versatile  enough  to  take 
on  the  problems  of  American  designers,  however 
complex  or  in  whatever  volume. 
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Name 


Address 


ARENA  ■  AUDAX  -  SAFCO-TREVOUX 


VEDOVELLI 


High  stability 

Resistors 


ASS  PRODUCTION 
★  ATTRACTIVE  PRICES 
if  HIGHEST  STANDARDIZED  QUALITY 
'^RELIABLE  ON  TIME  DELIVERY 

ARENA 

ALL  TYPES  OF  VARIABLE  CONDENSERS  ^{1 
FOR  RADIO  BROADCASTING  AND  ALL 

electronics  applications  by  the  ‘  A* 

GREATEST  PRODUCTION  IN  EUROPE 


AUDAX 

ALL  TYPES  OF  LOUDSPEAKERS  BY 
THE  MOST  IMPORTANT  PRODUCTION 
ON  THE  CONTINENT 


SAFCO-TREVOUX  |h 

CAPACITORS  OF  ALL  TYPES  BY  ^  V 
THE  MOST  IMPORTANT  SPECIALIZED 
PLANTS  ON  THE  CONTINENT 


X  ^ 
vV 

Actual  Size 


Very  low  noise  level  and 
temperature  coefficient 
1 , 4, 1/  2, 1  watt  and  2-3  watts 
models. 

Available  from  +  I0  7o  to 
+  0,5  %  tolerance. 


Noiseless 

Potenliomelers  "C 


Available  without 
switch  and  with  multi-pole 
switch  •  Every  variation 
curve  obtainable. 

Ask  for  free  catalog 


1  Ka  VEDOVELLI  ^ 

^  TRANSFORMERS  AND  COILS  FOR 

1  \0.  radio  -  T.V.  AND  ALL  ELECTRONICS 

AND  INDUSTRIAL  APPLICATIONS 

DEAL  WITH  THEIR 

^SIEMAR 

EXCLUSIVE  EXPORT  DEPARTMENT 


62,  RUE  DE  ROME,  PAR  IS- 8'  -  TEL.  LAB.  00-76 


ARENA  -  AUDAX  -  SAFCO-TREVOUX  -  VEDOVELLI 

MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 


Distributor  for  U  S. A.  : 

ARNHOLD  CERAMICS  INC. 

I  1-54,  44th.  Drive  2 

LONG  ISLAND  CITY- 1  S 

N.  Y.  U.  S.  A. 


RADIAC  S.  A. 

206,  Rue  Lafayette,  PARIS-X® 

(FRANCE) 

CABLES:  SARADIAC-PARIS 


MEMBER  FEDERATION  NATIONALE  DES  SYNDICATS  DES 
INDUSTRIES  RADIOELECTRIQUES  ET  ELECTRONIQUES 
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You  Know  Your  Products 


PROTECTED 


Long  ago,  the  makers  of  BUSS  fuses 
realized  that  you  never  know  when  a  fuse 
might  have  to  operate  to  protect  expensive 
equipment.  It  might  be  the  day  installed  . . . 
or  weeks,  months .  .  .  even  years  later,  in 
the  hands  of  someone  thousands  of  miles 
away. 


That’s  why,  for  37  years,  BUSS  has 
emphasized  quality  .  .  .  finding  new  ways 
to  make  better  fuses  .  .  .  and  making 
new  test  equipment  to  be  sure  every  fuse  is 
up  to  standard.  Today,  every  BUSS  fuse  is 
electronically  tested  for  correct  electrical 
characteristics  ...  for  size,  straightness  of 
caps  and  other  physical  propenies. 

These  important  safeguards  make  sure 
that  you  and  your  customers  get  the  right 
kind  of  electrical  protection.  BUSS  fuses  are 
made  to  protect  —  not  to  blow  needlessly. 

When  your  problem  involves  electrical 
protection,  call  in  BUSS  Sales  Engineer. 
He  is  at  your  service  —  ro  help  you  select  or 
design  the  fuse  best  suited  to  your  needs. 


/  It’s 
Just 
Good 
Business 
to  Use 
BUSS 
r  V  Fuses 


ivtsmoMi  Mfg.  Co., 

University  et  Jefferson, 

St.  loids  7,  Mo. 

(Division  ^  McOrow  floctrk  Co4 
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VERSATILE  G-E  AMPLISTATS  PROVIDE 
HIGH-GAIN  DC  AMPLIFICATION 


•  INSTANT  STARTING— No  warm-up  time 

•  STATIC  OPERATION— No  moving  parts,  no  maintenance 

•  OURABILITY — Unaffected  by  moderate  shock  or  vibration 

•  LONG  LIFE — Will  operate  indefinitely  without  attention 


As  part  of  a  continuing  effort  to  better 
serve  the  electronics  industry,  Cieneral 
Electric  has  recently  enlarged  its  line  of 
amplistats  (self-saturating  magnetic 
amplifiers).  T  hese  remarkable  units,  for 
amplifying  small  d-c  signals  from  rela¬ 
tively  low-impedance  sources,  can  be 
profitably  applied  to  many  control  and 
instrumentation  circuits  both  in  con¬ 
junction  with,  and  in  place  of,  electronic 
equipment. 

At  present,  G-E  amplistats  are  avail¬ 
able  in  three  component  ratings  and  one 
“educational”  or  laboratory  research 
device.  G-E  engineers  will  be  glad  to 
aid  and  advise  in  developing  complete 
amplification  systems  around  these 
products. 

1-VA  AMPLISTAT  is  easy  to  connect  and 
remove  because  it’s  mounted  on  a 
standard  tube-type  base.  Maximum 
power  gain  is  over  2000  watts  per  watt. 
Response  time  is  sec  or  less.  Operates 
directly  on  40-volt,  60-cycle  a-c.  Dimen¬ 
sions,  2  X  2  X  2‘^  in.  high  including 
octal  base.  Weight,  1 1  oz.  Further  de¬ 
tails  in  Bulletin  GEC-784. 

4D'VA  MDDEL  has  selenium  rectifiers  and 
four  separate  control  windings.  Maxi¬ 


mum  power  gain  is  IS.OOO  w/w.  Re¬ 
sponse  time  is  2  sec,  corresponding  to 
maximum-gain  conditions.  No  special 
power  supply — operates  directly  on  1 1  5- 
volt,  a-c.  Dimensions,  5  x  7*4  x  4*s  in. 
Weight  7  lb.  See  Bulletin  GEC-790. 
ADD-CYCLE  UNITS  are  push-pull  output,  d-c 
linear  amplifiers  with  three  separate  d-c 
input  windings.  Designed  as  the  first 
and  second  stages  for  thermocouple 
signal  amplifiers  meeting  aircraft  re¬ 
quirements,  they’re  also  applicable  to 
many  other  amplification  problems. 

Available  for  power  supplies  rated  15 
or  30  volts,  they  have  a  maximum  ptvwer 
gain  of  2050  w  w-.  Response  time  ranges 
from  0.0030  to  0.0177  sec.  Output  rat¬ 
ings,  20  to  30  milliamp.  Dimensions, 
3i’j  X  2, *4  X  2*4  in.  Weight,  14  oz.  For 
further  information  write  to  Special 
ProJucts  Sales,  Cieneral  lUectric  Com¬ 
pany,  Schenectady  5,  .V.  Y, 

"EDUCATIDNAL”  AMPLISTAT  is  useful  in  labora¬ 
tories  for  experimental  work  and  for 
studying  new  circuits.  Operates  directly 
from  1 1  5-volt,  60-cycle  power.  Gain  is 
up  to  25,000  watts  per  watt.  Output 
is  1.0  amp  continuous.  Get  more  details 
in  Bulletin  GEC-599. 


fDI6EST== 

HOLD  VOLTAGE  STEADY-  OR  ADJUST  IT 
PRECISELY- WITH  G-E  INDUCTROLS 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


Ftir  precise  and  dependable  step¬ 
less  voltage  regulation  or  variation 
it's  G-E  inductrols.  These  single¬ 
phase  units  are  available  in  ratings 
from  3  to  2't()  kva  for  circuits  6l)0 
volts  and  below.  Motor-operated 
units,  used  with  automatic  control, 

G-E  SELSYNS  INDICATE 
POSITION— CONTROL  MOTION 

G-E  selsyn  transmitters  and  re¬ 
ceivers  provide  automatically  syn¬ 
chronized  indication  or  control  at 
one  location  with  respect  to  an 
initial  remote  reference  point.  Built 
for  accurate,  economical,  continu¬ 
ous  service,  they  can  he  used  to  in¬ 
dicate  angular  or  linear  movement, 
or  to  control  the  motion  of  a  device 
by  controlling  its  actuating  ele¬ 
ment.  Two  types  are  available — 
general  purpose,  for  accuracy  with¬ 
in  ^5  deg;  and  high  accuracy, 
=*=  1  deg.  See  Bulletin  GEA-2 1 76. 


maintain  voltage  within  narrow 
limits  regardless  of  line-voltage 
variation.  Hand-omrated  models 
provide  smooth  and  precise  voltage 
adjustment  for  instrument  calibra¬ 
tion,  rectifier  control,  and  similar 
uses.  Gheck  Bulletin  CiEC-79S. 


I _ 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


Compel 
Met«rs  and  instruments 
Capacitors 
Transformers 
Pulse-forming  networks 
Deloy  lines 
Reactors 
‘Thyrite 
Motor>generator  sets 
Inductrols 
Resistors 
Voltage  stabilizers 
Fractional-hp  motors 
Rectifiers 


Timers 

Indicating  lights 
Control  switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 
Terminal  boards 
Push  buttons 
Photovoltaic  cells 
Glass  bushings 
Dynamotors 


Development  ond 
Production  Iqulpment 

Soldering  irons 
Resistance-welding  control 
Current-limited  high-potential  tester 
Insulation  testers 
Vocuum-tube  voltmeter 
Photoelectric  recorders 
Demagnetizers 


I  Generol  Electric  Company,  Section  A667-19 

I  Schenectady  5,  N.  Y. 

I  Please  send  me  the  following  bulletins: 


CONTROL  WIRING  SIMPLIFIED 
WITH  G-E  TERMINAL  BOARDS 

You  get  ptJsitive  electrical  con¬ 
nections  without  S4>ldering  using 
G-E  I'ype  EH-6  terminal  boards 
fabricated  from  strong,  durable 
molded  Textolite*  parts.  To  facili' 
fate  marking,  reversible  marking 
strips  are  white  on  one  side,  black 
on  the  other,  lioards  have  4  to  12 
p<»les.  Rated  30  amp,  600  volts, 
('.omplete  details  are  contained  in 
Bulletin  GEA-1497. 

Tradt-matk  oj  Gtntral  Electric  Co. 


Indicate:  \  for  reference  only 

X  for  planning  on  immediate  project 

)  GEA-1497  Fabricated  Terminol  Beordt 
)GEA.2176  Selsyns 
)  GEC-599  Educotienol  Amplistot 

)  GEC-7C4  One-Volt-Ampere  Amplistat 

)  GEC-790  Forty-Volt-Ampere  Amplistat 

)  GEC-795  Single-Phose  Inductrols 


I  Name 
I  Company 
I  Address . 


I  City .  State . 

I _ 


GENERAL 


ELECTRIC 
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Single  and  multiple  deck  selector  switches 
by  Ucinite 


SperlaH»i»  In 

ELErTRICAL  ASKEM  BI.IES, 
RADIO  A!S'D  AUTOMOTIVE 
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2  WALDES  TRUARC  RINGS 
REPLACE  COTTER  PINS  AND  WASHERS 
SAVE  *.0219  PER  UNIT 


NEW  WAY 


2  grooves  to  occommo- 

dot«  2  Woides  Trvorc  Rings,  ore 
<ut  in  shoft  during  regular  screw 
mochine  cyclo>-ot  no  eatro  cost. 
Woldes  Truorc  tings  ore  oppiied 
quickly,  easily. 


Com  shaft  for  breothing  roll 
•roner  mechonism  required:  drill* 
•  ng  2  holes;  2  cotter  pins;  2 
woshers.  Inoccurocy  In  locoting 
holes  for  cotter  pins  coused  fre¬ 
quent  rejects. 


Using  2  Waldes  Truarc  "E"  Retaining  Rings  in  their  Auto¬ 
matic  Cabinet  Ironer,  saved  The  Horton  Manufacturing 
Co.,  Fort  Wayne,  Ind.,  $.0219  per  unit.  Truarc  Rings  saved 
SO  Vo  in  assembly  time  ...  cut  down  on  rejects  . . .  increased 
efficiency  of  the  unit . . .  eliminated  risk  of  damage  to 
hands  and  clothing  of  workers  in  ossembly. 

Redesign  with  Truarc  Rings  and  you,  too,  will  cut  costs. 

Wherever  you  use  machined  shoulders,  bolts,  snap  rings, 
cotter  pins,  there's  a  Waldes  Truarc  Retaining  Ring  de¬ 
signed  to  do  a  better  job  of  holding  parts  together. 

Truarc  Rings  are  precision-engineered ...  quick  and 
easy  to  assemble  and  disassemble.  Remain  circular  to  give 
a  never-failing  grip.  They  con  be  used  over  and  over  ogain. 

Find  out  what  Truarc  Rings  con  do  for  you.  Send  your 
blueprints  to  Waldes  Truarc  engineers  for  individual 
attention,  without  obligation. 

For  precision  intomil  poovini  and  undorcuttini 


COMPARATIVE  COSTS 


WITH  COnER  PINS 


WITH  TRUARC  RINGS 


MATERIAL:  J  MATERIAL: 

7  wottiAri  .  .  0043  J 

7  coH*r  pint  .0017  ■  7  Truarc  E  Rings  .0283 

OPERATIONS  ;  OPERATIONS 

drilling  7  holns  I 

in  shoft  .  0323  ■  Cutting  3  groovns  .0000- 

ASSEMBLY  Time  .  0483  !  ASSEMBLY  TIME  0268 

Total  cost  $  0770  !  S  0331 

TOTAL  SAVINGS  WITH  TRUARC  RINGS  *.0219  per  unit 

0*9  ripf  shoff  diiP'f»9  f99vlo*  kp«w  mochtn*  cvcf* 


Waldos  Grooving  Tool. 


SEND  FOR  NEW  BULLETINS 


Wold«»  Kohinoor,  Inc.,  47-16  Austvl  Place,  1.  I.  C.  1,  N.  Y. 
PleoM  Mnd  angineering  ipecificationt  and  dafo  on  Waldos 
Truorc  Retaining  Ring  types  checked  below  k.-ui4 

□  Bulletin  *5  Self-locking  ring  types 

□  Bulletin  *6  Ring  types  for  taking  up  end-play 
O  Bulletin  *7  Ring  types  for  radial  assembly 

O  Bulletin  *8  Bosic  type  rings 

□  Send  me  information  about  the  Waldes  Grooving  Tool. 


Compony. 


WAIDES  KOHINOOBo  INC.,  LONG  ISLAMD  CITY  1.  NEW  TOBR 


Busineu  Address. 
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pitchman  or  the  spiel  of  the  barkers  that 
doubled  in  advertising  and  sales 
a  generation  ago.  For  example: 

•  Silicone  (Class  H)  electrical  insulation  makes  motors 
and  other  kinds  of  electrical  equipment  last  10  times 
as  long  as  they  ever  did  before. 

•  These  same  insulating  materials  are  used  to 

double  the  power  per  pound  ratio  in  electric  machines. 

•  Silastic,*  the  Dow  Corning  silicone  rubber  is  used  to  seal 
hot  air  at  600°F.,  hot  oil  at  350-400°F.,  limit  switches  and 
bomb  bay  doors  at  —  100°F. 

•  Dow  Corning  Silicone  oils  and  greases 

make  permanent  lubrication  a  practical  reality. 

To  many  engineers  and  executives,  such  silicone  facts 

as  these  still  sound  too  good  to  be  true.  That's  why 

we  have  built  and  assembled  1 6, 00(J  pounds  of 

de  I’lOnstration  units  and  typical  applications  to 

pro.^e  that  our  silicone  products  will  do  all  that  we 

cloim  for  them.  This  is  the  first  comprehensive 

Silicone  Exposition  ever  assembled  Previewed 

in  Washington,  D.  C.  during  the  week  of  ATI 

October  22nd,  this  exhibit  will  be  given  CHI 

private  showings  in  major  industrial 

centers  across  the  country. 


DOW  CORNING 


SILICONE  EXPOSITION 
now  scheduled  for 

CLEVELAND 

DETROIT 

PHILADELPHIA 

NEW  YORK 

BOSTON 

PITTSBURGH 

CHICAGO 

WICHITA 

FORT  WORTH 

LOS  ANGELES 

If  you  wont  to  know  more 
obout  thts  Exposition 
write  for  complete  infer* 
motion  including  our  new 
32-page  book  which 
answers  in  simple  words 
ond  pictures,  the  $64 
question.  "What's  a 
Silicone?"  Address  De¬ 
partment  BE-13 

DOW  CORNING 
CORPORATION 
Midland,  Michigan 


k  DOW  CORNING  ' 

I  SILICONES  j 


MIDLAND,  MICHIGAN 


WASHINGTON,  D.  C. 


In  CANADA.  Fiberglas  Canada,  ltd.,  Toronto  *  In  GREAT  BRITAIN.  Midland  Silicones,  Ltd.,  London 
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Sus^Signal ! 


As  defense  production  gains  momentum,  we 
find  our  company  keeping  pace  with  the 
stepped-up  needs  of  our  customers  who  have 
Government  contracts. 

Our  steady  growth  and  expansion  during  the  past  few  years  have 
put  us  in  a  favorable  position  to  handle  sheet  metal  fabricating 
jobs  in  larger  volume  and  greater  variety.  Our  special  experience 
defense  contract  requirements  also  adds  to  the  scope  of  our  service. 


KARP  METAL  PRODUCTS  CO.,  INC 

215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 
in  ^Siica/in^  ^  ^nd^/iy 


ELECTRONICS  — tonuory,  1952 


SSX  to  +150‘’C 


Complete  aridity  to  saturation  .  .  .  An  un- 
precedent^  temperature  and  humidity  range 


1  ri  ar  -'1C'- i 

» 

\ 

L 

! 


•  fM  ^ert^fCPt  i^ot/uc/ion  cf  't^auaS/e 


IXCI^TIONAllT  GOOD  DILIVIRY  CYCLE 
•H  military  ordars  d«ra  ta  anarmaaf  matt 
production  fociiitiot  .  .  .  Moot*  givo  compioto 
dotoilt  on  your  roquiromontt  whon  writing 
or  phoning  for  further  information. 


REPRESENTATIVES 

H«nry  |  S«nd«rt 


SOUTH  AMERICA 
Jose  Luis  Pontet 
Buenos  Aires,  Argn-ntir 
Montevideo.  Uruguoy 


'7  5J6V 


JAN  Typt  tA  20k 
tCTj  Typ.  ^  iSi) 


CHICAGO  TELEPHONE  SUPPLY 

'('  lutu.H 


.  I 


W  S  Mormon  Compony 
t6^  >  So  lo  C.«n,qo  B  -d 
les  Anqnl*,  35  Cai.toiT.o 
P^o'Te  P  ods»c-  2  3371 
IN  CANADA 
C  C  M. ..  d.tK>  Co 
C-  • 


RiO  de  Joneiro.  Brc 
Soo  Paulo,  Brazil 
OTHER  EXPORT 

SvUon  G.nsbwry 
8  W.*st  40»h  Stri-et 
r-i.  w  York  18,  N  Y. 


A  triumph  in 
or  transmitter 


the 


art 


des 


ign 


possible  through 


made 


the 


0 


Eimac 


tetrodes 


use 


C.oUins  300 J  2.')0-mitt  and  20}’ 
7 Air  AM  broadcast  transmitters 
eniitbtyinf'  Eimac  4-120 A  and 
4-2oOA  pon'cr  tetrodes. 


In  your  own  equipment  .  .  .  enjoy  the 
advontoqes  and  economies  mode  possible 
through  the  use  of  Eimac  tetrodes.  Write 
our  Application  Engineering  Department  for 
the  latest  information  and  technical  data. 


The  Collins  300J  250-waft  and  20V  Ikw  AM 
broadcast  transmitters  are  a  tribute  to  the  art 
of  transmitter  design.  Performance,  circuit  sim¬ 
plicity  and  economy  of  operation  highlight  the 
many  features  Collins  Radio  has  incorporated  in 
these  modern  transmitters. 


Through  the  use  of  high-gain,  long-life  Eimac 
tetrodes,  Collins  has  achieved  considerable 
simplification  in  circuits  associated  with  the 
modulator  and  power  amplifier  stages.  These 
highly  efficient  tetrodes  also  permit  the  use  of 
low  drain  receiver-type  tubes  in  the  driver 
stages.  Spare  tube  inventory  can  be  kept  small 
and  representing  a  minimum  investment.  As  an 
example;  the  300J  employs  only  16  tubes  of  but 
7  types  in  the  entire  transmitter. 


EITELMcCULLOUGH,  INC. 

San  Bruno,  California 

E.port  Agtnts:  Ffj;jr  S  Harstn.  301  Cla/  Sf..  San  Francisco.  Callforn 
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LAMINATED  PHENOLIC  TUBING 

.  .  .  meets  the  most  exacting  requirements  of  the  elec¬ 
tronic  and  electrical  industries! 


A  GRADE  FOR  EVERY  NEED! 


Available  in  diameters,  wall  thicknesses  and  lengths 
to  meet  regular  or  special  adaptations. 


Whether  to  insulate  the  live  electrical  parts  of  a  recti¬ 
fier,  a  high  voltage  transformer,  or  any  one  of  countless 
other  applications  .  .  .  satisfaction  is  ensured. 

For  wherever  physical  strength,  low  moisture  absorp¬ 
tion,  high  dielectric  strength,  low  loss  and  good  machine- 
obility  are  of  prime  importance  . . .  the  combined  electrical 
and  physical  properties  of  CLEVELITE  ond  COSMALITE 
are  essential. 


CLEVELITE 

Grode  E  . Improved  post  cure  fabrication  and  stapling. 

Grade  EX  . Special  grade  fc'  TV  deflection  yoke  sleeve. 

Grade  EE  . Improved  generol  purpose. 

Grade  EEX  . . .  .Superior  electricol  ond  moisture  absorption  prop¬ 
erties. 

Grade  EEE  .Criticol  electrical  and  high  voltage  opplicotions. 

Grade  XAX  Special  grode  for  government  phenolic  specifica¬ 

tions. 

COSMALITE 

Grade  SP  Post  cure  fabrication  and  stapling. 

Grode  SS  .  Generol  purpose. 

Grade  SSP  General  purpose  —  punching  grade. 

Grade  SLF  .  .  Thin  wall  tubing  —  high  dielectric  ond  com¬ 
pression  strength. 


DEPENDABLE  •  ECONOMICAL  •  LONG  LASTING 
Why  pay  more?  ...  for  the  best  call  CLEVELAND 


^CLEYELAMDCONTAIHER^ 


fffPtfSfNMTfVfS 


NCW  VO«K  AltA  ■.  T.  IMUtt AV,  *04  Cf NTIAL  AVI.,  lAST  Ot ANOf.  N.  A 

NfW  INOIANO  R.  1  mnOMW  A  CO.,  *3  lA  SAiU  tO  .  WK1  HAtTFORO.  CONN. 

CNKAOO  ARIA  RIASTK  TUMNO  UllSy  S3IS  N  lAVINSWOOD  AVL.  CMKAOO  | 
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I 


\ 


OISCAP 

CERAMIC 

CONDENSERS 


RADIO  MATERIALS  CORPORATION 

CENERAl  OFFICE:  3325  North  Californio  Avtnuo,  Chkago  IS,  Illinois 


Two  MIC  Monts  Oovotod  Exelusiv»ly  to  Coramie  Condonsore 
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DISCAPS 


•  •  *  rAD  MK/V  AMD 


RMC  DISCAPS  ore  approved  and  used  by  l///  /  /  / 

leading  manufacturers  of  TV  sets  and  /  /  /  /  /  /  / 

tuners,  radio  receivers  and  high  frequency  I  /  /  /  /  /  / 

electronic  equipment.  In  addition  to  their  /  /  /  /  /  /  / 

lower  cost,  they  offer  the  advantages  of  smoll  I  /  /  /  /  / 

siie,  low  self  inductance,  low  power  factor,  /  /  /  / 

high  working  voltage,  greater  mechanical  JL  /  I  rtj  \ 

strength  and  faster  production  line  handling.  ^ 

TYPE  B  DISCAPS  TYPE  C  DISCAPS  TYPE  D  DISCAPS 


Type  E  OlSCAPS  ore  the  finest  high  frequency 
by*pass  cofMciters  ovotloble  ond  ore  engi> 
neered  to  esceed  guoronteed  minimum  copoc* 
ity  of  IS  C  with  2S0  opptied  V.D.C.  Cepoc- 
ity  chonge  between  room  temperature  and 
C  is  only  '  18%. -0%.  Avoiloble  in  oil 
tlondord  copocities  from  .001  MFD  to  .02 
MFD  and  in  o  number  of  duol  copocity  types. 

SPECIFICATIONS 

K>WFt  FACTO!  . 1.S%ot1KC 

WOiKING  VOLTAGE  . 600  V  O  C 

TEST  VOLTAGE .  1200  V  0  C 

INSULATION  Duret  Phenolic-Vocuum  Woied 
iESISTANCE  Initiol  7S00  Megohms 

After  Humidity  1000  Megohms 
LEADS  -22  Tinned  Copper  1026  OIA  I 

CAPACITY  TOLEtANCE  GMV 


NEW! 


Type  C  DISCA8S  ore  ideally  suited  I# 
couplirtg  ond  tuned  circuit  opplicotions. 
Their  copocity  will  not  chorsge  under 
voltoge.  Avoiloble  in  o  wide  ronge  of 
copocities  ond  temperature  coefficients 
conforming  to  the  !MA  spocificotions 
for  Ctoss  I  ceromic  corsdensers. 

SPECIFICATIONS 
FOWE!  FACTO! 

Lett  thon  .1  %  ot  1  Megocycle 
WO!KING  VOLTAGE  .  600  V.D.C. 
TEST  VOLTAGE  1200  VD.C. 

INSULATION 

Durei  Phenolic  — Vocuum  Woied 
!ESISTANCE  .  Initiol  7S00  Megohms 
After  Humidity  1000  Megohms 
LEADS  -22  Tinned  Copper  I  026  DIA.) 
CAPACITY  TOLEIANCE.  .  . 

•5%,  <10%.  il0% 


me 


Specify  Type  0  OlSCAPS  when  o  more 
stoblo  copocity  is  required  for  coupling 
ond  by^possing  filter  rsetworks.  Avoiloble 
•n  o  copocity  ronge  between  ISO  MMF  and 
SOOO  MMF.  They  feoture  o  very  smoll 
copocity  change  between  •  2S"  C  ond 
•  IS“  C. 

SPECIFICATIONS 

POWE!  FACTO! . 1  %  ot  I  KC 

WO!t(ING  VOLTAGE  .  600  V  O  C. 

TEST  VOLTAGE . 1  200  V  D  C. 

INSULATION 

Duret  Phenolic— Vacuum  Woied 
lESISTANCE  Initiol  7S00  Megohms 

After  Humidity  1000  Megohms 
LEADS  22  Tinned  Copper  (  026  DIA  I 
CAPACITY  TOLEIANCE 

i  20%  ot  -25*  C 


OIPI**®**^* 

HI-VOLTAGE  DISCAPS 


GMV  By-Pass  Series 


NPO  and  TC 


STABLE  CAPACITY 


SPECIFICATIONS 


CAPACITY . 500  MMF  •  50%  -  20% 

WORKING  VOLTAGE . 20,000  V.D.C. 

TEST  VOLTAGE .  30,000  V.D.C. 

POWER  FACTOR . 1  ®o  Max.  of  1  KC 

LEAKAGE  RESISTANCE . Initial  7500  Megohms 

After  Humidity . 1000  Megohms 

INSULATION . Moulded  Plaskon 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


ACTUAL  SIZE 


OP  827  TRANSFORMERS 

CANS  G  TERMINALS 


^^HELDOR^ 

^  TRANSFORMER 
COMPONENTS 

BUILT  TO  PASS 
MIL-T-27 
SPECIFIC  A  TIONS^ 


HELDOR  MANUFACTURING  COMPANY 

Division  of  HELDOR  BUSHING  &  TERMINAL  CO.^  INC 

225  B«;ll»:*vill(‘  Avenue  •  Bloonifield,  N.  J. 


dcandard  Transformer  Corporation,  one  of  the  nat^n’F 
leading  transformer  manufacturers,  selected  HELDOR  CANS 
and  TERMINALS  as  the  ideal  components  for  the  design  and  product 
tion  of  their  Stancor  OP  827  Transformer  .  .  .  built  from  stan-tO'finish  to  pass 
•  MIL-T-27  specifications. 

If  you  have  any  problems  with  Hermetic  Seal  Bushings,  avail  yourself  of  Heldor's  free  eogiv 

neering  counsel.  _  _ 

^  MAIL  COUPON  NOWI 

Whether  your  products  must  meet  government  HiELDOR  TvTfg*  co™ 

specifications  or  not,  it  will  pay  you  to  standard-  .  225  Belleville  Ave.,  Bloomfield,  N.  j. 

ize  on  HELDOR  CANS,  COMPRESSION-TYPE  I  Pleave  send  me  prices  and  specifications  on  MIL-T-: 

HERMETIC  SEAL  BUSHING  ASSEMBLIES  or  [  bi,shing,. 

COMPLETELY  ASSEMBLED  UNITS.  * 

I  Compiiny  . 

Write  for  Destrlptive  LJf  eraturel  *  [Address 
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Precision  Resistors 
.  .  .  for  Precision  Electronics 


MORRISTOWN,  NEW 


JERSEY 
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i  ***  ^ 

Faster  gunnery  for  our  “flat- tops” 
through  electronics 


Constantly  faster  and  more  arriirate  aerial  attack  upon 
aircraft  carriers  can  only  be  answered  in  kind. 
Split-second  gunnery  is  urgently  demanded  —  and  met 
through  the  miracles  of  electronics.  Working  closely 
with  our  Armed  Forces  for  33  years,  Arma  has 
developed  the  wealth  of  engineering  experience 
and  production  techni(|ues  tliat  plays  an 
outstanding  part  in  the  production  of  these  complex, 
compact,  accurate  instruments. 


ARMA 


CORPORATION 

254  36th  Irooklyn  32,  N.  Y 
SUtSIOIAlY  Of  AMKICAN  SOSCH  COIfOtATION 
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5200  We4»  Ki 


Street  •  Chicoqo  44.  Illi 


oii  •  Phone:  COlumbus  I  1221 
ltd.,  London  Ontario 


cmtv|^5€tl/  Model  480 
erson  genescope 

for  TY-FM  Servicing 


These  leading  manufacturer’s  service 
managers  agree  — the  Simpson  Model  480 
Genescope  is  perfectly  designed  for 
proper  testing,  servicing  and  alignment  of  all 
TV  and  FM  receivers  I 


hellicrafters 


THE  SIMPSON  MODEL  479  TV-FM 
SIGNAL  GENERATOR 


Exoctly  th«  some  circuits,  ranges  and 
functions  os  the  Model  480,  with 
the  exception  of  the  oscilloscope. 
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commutator 


-  TAW  TO« 

-  PARAllEl  ^ 
OR  SERIES  ■ 

CIRCUITS  -* 


•OBI”  0.0. 
1000  V>.C.  . 
INSULATION 


ANCHORED 
IN  DOVETAIL 


B  FLAT 
RINGS 
WITHIN 
RADIUS 


EXCLUSIVE*  ELECTRO  TEC  TECHNIQUES 


•  ONE  PIECE,  UNITIZED  CON- 
STRUaiOM 

•  ABSOLUTE  MINIMUM  TORQUE 
FRICTION 

•  DIAMETERS  FROM  .045"  TO 
24.0" 

•  MINIMUM  1000  V.A.C.  HI- 
POT  INTER-CIRCUIT 

•  UNIFORMLY  HARD  SILVER 
RINGS  PLATED  INTO  GROOVES 
ON  PRECISION  MACHINED 
ONE  PIECE  PLASTIC  FORM 

•  SPECIAL  SURFACE  DEPOSITS 
PREVENT  TARNISH,  MINIMIZE 
FRICTION,  BRUSH  NOISE  AND 
PRACTICALLY  ELIMINATE  WEAR 


insure  closer  tolerances,  absolute  uniformity, 
and  the  ultimate  in  miniaturization 

Electro  Tec  units  are  the  product  of  an  exclusive  manufacturing 
technique  that  results  in  accuracy  unattainable  by  conventional 
fabricating  methods.  In  this  process  a  plastic  is  moulded  around 
the  wire  leads.  Accurate  machining  reduces  this  blank  to  the 
proper  shape,  complete  with  grooves.  Hard  silver  is  deposited  into 
the  grooves  by  electroplating  to  produce  the  required  rings.  Final 
machining  insures  concentricity  and  dimensional  accuracy.  The 
result  is  one-piece,  unitized  construction  with  conducting  rings  of 
60  to  70  Brinell  hardness. 

Diameters  of  these  assemblies  range  from  .045’  to  24’  cylindrical 
or  flat.  Cross-sections  may  range  from  .005’  to  .060’  or  more. 
Rings  are  polished  to  a  jewel-like  finish  and  can  be  held  to  4 
micro-inches  or  better.  Even  the  smallest  sizes  withstand  a  1000 
V.A.C  breakdown  test.  Most  types  easily  withstand  rotational 
speeds  up  to  12000  rpm. 

ELECTRO  TEC  Attembliet  art  Ipedfied  by  the  Nation's 
Loading  Prodsion  Instrumont  and  Equi^ont  Manufattvrors  for  Provon 
Grootsf  DopondabilHy,  longer  lifo,  Smoolhor  Functioning. 

The  uniformly  superior  performance  of  Electro  Tec  slip  ring  and 
commutator  assemblies  in  thousands  of  industrial  and  govern¬ 
mental  applications  has  resulted  in  wide  adoption  of  these  com¬ 
ponent  units  by  most  leading  manufacturers  of  precision  instru¬ 
ments  and  equipment.  Although  these  products  provide  improved 
performance  and  extra  dependability,  prices  are  strictly  com¬ 
petitive.  Write  today  for  fully  illustrated  literature. 


EUCTRO  TEC 


FATENTS  FENDING 


ifODUaS  OF  mClSION  (RAFTMAIKHIP  it  a  NEW  AND  REVOIUTIONAIY  FtOaSS 
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CUT  CORES 
SQUARE 
RECTANGUL 
TOROIDALi 


AnyHiIno  )lhu  May  Need  in 

TAPe-muA/o  CORES 


RANGE  OF  MATERIALS 

Depending  upon  the  specific 
properties  required  by  the  applica^ 
tion,  Arnold  Tape-Vi'ound  ('ores 
are  available  made  of  DELTAMAX 
.  .  .  4-79  MO-PERMALLOY  .  .  . 
SUPERMALLOY  .  .  .  MUMETAL 
...  4750  ELECTRICAL  METAL  . . . 
or  SELECTRON  (grain-oriented 
silicon  steel). 

RANGE  OF  SIZES 

Practically  any  size  Tape-Wound 
Core  can  be  supplied,  from  a  frac¬ 
tion  of  a  gram  to  several  hundred 
pounds  in  weight.  Toroidal  cores 
are  available  in  fifteen  standard 
sizes  with  protective  nylon  cases. 
Special  sizes  of  toroidal  cores — and 
all  cut  cores,  square  or  rectangular 


cores — are  manufactured  to  meet 
your  individual  requirements. 

RANGE  OF  TYPES 

In  each  of  the  magnetic  materials 
named,  Arnold  Tape- Wound  Cores 
are  produced  in  the  following 
standard  tape  thicknesses:  .012", 
.008",  .004",  .002",  .001",  .0005", 
or  .00025",  as  required. 


Jhe  Arnold  Engineering  Company 

SUBSipURY  OF  AlUEGHINY  LUDLUM  STEEL  CORPORATION  ' 
G«Mral  Offk*  A  Ptonti  Mar*ngo,  Illinois 
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Bogu*  DC  G«n«rators 
for 

LOW  RIPPLE 
PRACnCAUY  PURE 
DC  CURRENT 


Bogue  AAagnotic  Amplifiors 
for 

PRECISION  CURRENT 
CONTROL  WITHOUT 
MOVING  PARTS 


CURRENT 

Its  produ€fion 
and  I  control 

that's  whart  Bogao't 
oatstaaMag  aagiaaoriag 

ahilityiis  bast  abla 
ta  halpi  yaa,  tarfay! 


Bogua  400  Cycia  Powar 
for 

LABORATORY  •  PRODUCTION 
TESTING  OF 

ELEaRONIC  EQUIPMENT 


Bogua  Powar  Supplias 
for 

CONTROUED  CURRENT  & 
VOLTAGE -OUTPUT  REGULATED 
TO  1%,  LESS  THAN  1%  RIPPLE 


Bogua  AAotor  Altarnotors 
for 

CONVERTING  DC  POWER 
TO  SPECIFIED  FREQUENCIES 
OF  ALTERNATING  CURRENT 


Bogua  Control  Ponals 
for 

AU  TYPES  OF  PRECISION 
AUTOMATIC  PROCESS 
AND  ELEaRIC  CONTROL 
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Only  a  €omple§e  line 

answers  all  your  electrical 
measuring  requirements 

The  case  of  Mastic  Tile  Corporation  demonstrates  how  the  complete  line  of 
Westinghouse  Instruments  holds  answers  to  your  electrical  measurement 
problems. 

Mastic’s  problem  was  one  of  predetermining  load  on  a  Banbury  Mixer 
motor  in  order  to  facilitate  the  operator’s  job  and  speed  the  mixing  cycle. 

It  was  answered  by  the  standard  Westinghouse  GY-40  Recording  Wattmeter 
with  proper  choice  of  scale,  current  and  potential  transformers,  and  chart 
speed.  In  fact,  so  well  did  this  standard  instrument  accomplish  its  job  that 
final  results  show— a  15  percent  reduction  in  mixing  cycle  time  along  with 
the  elimination  of  damaging  surge  shocks  which  can  now  be  anticipated  and 
prevented  by  the  machine  operator. 

Westinghouse  will  continue  to  give  you  a  wider  selection  for  every  need  . . . 
whether  it  be  a-c  or  d-c  current  and  voltage,  single  or  polyphase  circuits, 
watts  or  vars,  frequency,  power  factor,  synchroscopes,  temperature  indicators, 
ground  detectors  or  synchrotie.  You  get  assurance  of  quality  too,  because  every 
applicable  instrument  ... 

Meets  A.S.A.  Performance  Requirements! 

All  Westinghouse  Instruments  are  built  to  meet  the  rigid  performance  require¬ 
ments  of  the  American  Standards  Association.  No  more  exacting  guarantee 
of  an  instrument  can  be  made.  And  you  get . . 

Competent  Application  Assistance! 

W  estinghouse  Instrument  Application  Engineers  are  available  to  help  you 
in  selecting  and  applying  the  proper  instruments  for  your  application.  Simply 
call  vour  nearest  Westinghouse  office. 

For  complete  information  about  Westinghouse  Instruments  write  for  Book¬ 
let  B-4696,  address:  Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j  4<mo7 
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Where  would  you  go  for  help  on 
springs  with  low  relaxation  at 


Arutner  and  Boumans,  Inc.,  Hillside,  N.  J.,  came  to 
Inco. 


This  view  shows  how  the  tube  is  placed  on  fhe  spider 
which  is  held  in  place  by  on  Inconel  "X"  spring. 


They  had  designed  a  new  type  of  television  tube 
screen  baker.  But  they  needed  a  spring  material  to 
hold  the  cathode  tubes  on  a  hot  air  tube  —  a  spring 
material  that  would  stand  up  in  the  750'F.  tempera¬ 
ture  of  the  oven. 


Inco  spring  specialists  studied  the  specifications  and 
recommended  .042"  Inconel  "X”®  wire.  Ten  months 
passed  —  in  steady,  round-the-clock  service  —  and  not  a 
single  failure  was  reported. 


Ni  t+Co) 
c» . 

Ft  . 


The  same  research  and  knowledge  that  enabled  Inco 
engineers  to  solve  this  metal  problem  are  available  to 
you.  And  to  help  you  save  time  in  the  design  stages  of 
your  electronic  products  Inco  has  recently  published 
a  revision  of  “Inco  Nickel  Alloys  for  Electronic  Uses.” 


General  Choractirisiicj 

’ViMuikM"  (fcrfmtfl/ 

•B  wtu/ 

•iley  with 

Monel  and  Inconel  -  J 
m  the  toft  condition  i 
and  ihit  may  be  tuJ 
ncnt.  Itt  atlecTioa 


It  discusses  in  short  form  the  characteristics  of  vari¬ 
ous  nickel  alloys  and  gives  limiting  chemical  compo¬ 
sitions. 


With  the  aid  of  this  valuable  booklet,  you  may  be 
able  to  find  the  alloy  having  the  exact  electrical,  corro¬ 
sion  or  heat-resisting  characteristics  you  need.  A  glance 
at  the  pages  reproduced  here  will  give  you  an  idea  of 
the  wealth  of  information  contained  in  the  26  pages. 
And  remember,  if  you  don’t  find  the  alloy  you  need, 
you  can  always  call  on  Inco’s  Development  and  Re¬ 
search  Division  for  help. 


niini>l^  simci 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Street,  New  Yatk  5,  N.  Y. 
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Now  in  MASS  PRODUCTION... 


PYRAMID  ULTRA-COMPACT 

metalliied 
paper  capacitors 


PYRAMID  Series  M  CAPACITORS  use  a  specially- 
prepared  metallized  paper,  providing  all-important  savings 
in  size  and  weight. . . .  Pyramid  now  produces 
'  large  quantities  of  these  capacitors  in  a  wide  variety  of 

j 

cardboard  or  hermetically  sealed  metal  containers.  _ 

Your  /efferheod  inquiries  are  invifec/ 

PYRAMID  ELECTRIC  COMPANY  •  1445  HUDSON  BlVD.,  North  Bergen,  N.  J. 


J 


o  u » 


UCCL  CONT^Ot 
a  c - A 


VEEDER-ROOT  INCORPORATED 

"The  Name  That  Counta' 

HARTFORD  2,  CONN.  •  GREENVILLE,  S.C. 
Montreal  2,  Canada  •  Dundee,  Scotland 
Offices  and  agents  in  principal  cities 

"Counts  Everything  on  Earth 


This  REEL  CONTROL  BOX, 
complete  with  its  built-in  counting 
mechanism,  indicates  the  number 
of  feet  of  antenna  reeled  in  and 
out  of  certain  types  of  military 
aircraft.  Manufactured  completely 
by  Veeder-Root,  including  outside 
bakelite  cover  and  box,  this  unit 
shows  another  imaginative  appli¬ 
cation  of  the  universal  language 
of  direct-reading  Countrol. 

Now  if  you,  in  any  of  your 
defense  work,*  have  a  counting 
problem,  then  you  can  count  on 
Veeder-Root  to  help  you  in  every 
possible  way. 
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Complete  Information  on  Request 


Now  Du  Mont  assures  you  of  six 
months’  protection  from  the  day 
your  receiver  is  installed  in  the 
customer’s  home,  and  insures  still 
greater  customer-confidence  for 
your  brand  name.  Du  Mont  offers 
the  best  guarantee  protection  today. 


CATHODt-RAY  TURI  DIVISION  AlltN  R.  DU  MONT  lAtORATORIIS,  INC.,  CLIFTON,  N.  J.  •TrU.  Mrk 
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A  BASIC  TOOL 

POCKET-SIZE:  VOLT-OHM-MI L- AMMETER 
WITH  SELF-CONTAINED  RESISTANCE  RANGES  TO  3  MEGOHMS 

1.  RetiiMtanoe  RanKes  from  0-3000  Ohms  (.3  Ohm  low  reading)  to  3 
Megohms,  self-contained.  Also  A.C.-D.C.  Volts  to  5000,  10  ranges;  and  3 
Direct  Current  ranges. 

2.  Enolosed  Selector  Switch,  molded  construction.  Keeps  dirt  out, 
and  retains  contact  alignment  permanently. 

3.  I'nlt  CoDStraction— Resistors,  shunts,  rectifier,  batteries,  are  housed 
in  a  molded  base  integral  with  the  switch.  Direct  connections  without 
cabling.  No  chance  for  shorts. 

4.  RcHiiitors  are  precision  film  or  wire-wound  types, 
each  in  its  own  compartment. 


ONiLY  926..70 — at  rour  RiNfribufor 

Prlc*t  Sub/«ct  to  Change 


FOR  THE  MAN  WHO  TAKES  PRIDE  IN  HIS  WORK 
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Its  No  Top  Secret 


THtYHy 


ntirsw/M 


li44AHeU 

TOROIDAL  COIL 


THiY  WATCM^ 


THernutKM 


THE  VARIED  AND  OFTEN  UNUSUAL  APPUCATIONS  THAT 
HAVE  BEEN  FOUND  FOR  TOROIDS  AND  RLTERS  IN  MIU- 
TARY  ELECTRONICS  HAVE  KEPT  OUR  ENGINEERING  STAFF 
CONSTANTLY  ON  ITS  TOES.  EVERY  DAY  WE  ARE  CON¬ 
FRONTED  WITH  THE  TECHNICAL  PROBLEMS  OF  OUR  CUS¬ 
TOMERS  WHO  ARE  TRYING  TO  MEET  THE  DEMAND  FOR 
SMALLER,  UGHTER  AND  MORE  SERVICEABLE  EQUIP¬ 
MENT.  FORTUNATELY  OUR  INGENUITY  AND  EXPERIENCE 
HAS  SERVED  US  IN  GOOD  STEAD  IN  THE  DEVELOPMENT 
OF  FILTERS  TO  MEET  THESE  DEMANDS.  CONSEQUENTLY 
IT  IS  WITH  MORE  THAN  A  UTTLE  PRIDE  THAT  WE  SEE 
OUR  PRODUCTS  SPECIHED  BY  MORE  AND  MORE  ENGINEERS 
WHO  CANNOT  BUT  REAUZE  THAT  IN  THE  DESIGN  OF 


QUAUTY  EQUIPMENT  THE  ‘  BILL  OF  MATERIALS”  SHOULD 
INCLUDE  BURNELL  PRODUCTS. 


vaNKERS  2.  NEW  YORK 

•  CAIU  lOOMESS  IUKnEU 


EXCLIttIVC  MANttFACTVIlCIIS  OY  COMMttllCftTIOn  NEfWOlK  COMPONENn 
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BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


SEMICONDUCTORS  are  being 
studied  by  28  percent  of  the  re¬ 
search  personnel  in  one  of  the 
largest  laboratories  in  our  field, 
an  indication  of  probable  future 
importance  of  the  subject.  The 
metallurgical  work  going  on  in 
thi.s  laboratory  and  elsewhere 
aimed  primarily  at  development  of 
better  transistors  is,  curiously, 
also  proving  of  value  in  the  de¬ 
velopment  of  better  tube  cathodes. 

SI*E.\KIN(;  OF  TUBES,  the 

subject  of  reliability,  to  which  we 
devoted  so  much  space  in  this 
column  a  year  or  so  ago,  is  once 
again  bubbling  to  the  surface. 
Cooperation  between  aviation  cus¬ 
tomers  and  tube  manufacturers  at 
that  time  has  since  resulted  in 
substantially  better  types  for  this 
class  of  service.  So  has  coopera¬ 
tion  between  the  military  and  tube 
makers. 

Industrial  users  of  tubes  are 
aware  of  the  work  going  on  in 
many  places  to  increase  tube  re¬ 
liability.  That’s  why  the  subject 
is  found  on  so  many  current  con¬ 
vention  programs,  and  why  re- 
(juests  for  more  information  on 
more  reliable  tubes  are  swelling 
the  mail  of  tube  manufacturers. 

IN-MNE  RE.VDOUT,  which 
might  be  defined  as  “digital  indi¬ 
cation  in  the  simplest  possible 
form,”  (or,  still  more  simply,  as 
“reading  from  left  to  right  without 
ambiguity,  like  the  mileage  total 
on  your  automobile  speedometer) 
is  very  much  in  the  minds  of  many 
men  who  design  electronic  instru¬ 
ments. 

Modern  instruments  such  as  fre¬ 
quency  meters,  counters  and  com¬ 
puters  perform  a  wide  variety  of 
functions  rapidly  and  with  a  high 
order  of  accuracy.  Making  them 
easier  to  read,  regardless  of 
whether  they  are  used  in  the  lab¬ 
oratory  or  on  the  production  line, 
is  the  next  important  step. 

MINIATURIZATION  of  mili¬ 
tary  apparatus,  and  particularly 
electronic  component  parts,  is 
making  rapid  progress.  Several 


TUBE  RELIABILITY  depend*  to  a  large 
extent  upon  how  hard  the  ambidextrous 
little  bottles  are  worked,  aptly  illus- 
trat'.'d  by  this  drawing  irom  a  Depart¬ 
ment  of  Deiense  booklet 

readers  have  asked  us  what  effect 
this  trend  will  ultimately  have  on 
the  design  of  commercial  gear. 

Some  techniques  are  already  be¬ 
ing  carried  over  from  military 
to  commercial  equipment,  while 
others  seem  too  expensive.  So  we 
think  that  commercial  apparatus 
of  tomorrow  will  be  smaller  than 
it  is  today  but  not  as  small  as  its 
military  counterpart. 

AIR  FREIGHT  carries  most  of 
the  $.‘52,000  mass  spectrometers 
made  by  Consolidated  Engineering 
despite  the  fact  that  the  instru¬ 
ments  are  necessarily  both  bulky 
and  heavy.  Management  says  it 
saves  money  on  packaging,  that 
breakage  is  reduced,  and  that  less 
time  is  required  for  adjustment 
following  installation. 

WE  I'NDERSTANT)  that  RCA’s 
Lancaster  plant  seals  .">00-kw  tubes 
at  4  o’clock  in  the  morning  to  avoid 
dimming  the  town’s  lights.  The 
whole  output  of  the  laboratory’s 
largest  power  supply  is  hooked  to 
an  induction  heater  for  the  job. 

Fortunately  for  engineers  who 
like  to  get  home  at  night,  the  plant 
doesn’t  make  one  of  these  big 
bottles  every  day. 

PUERTO  RICO,  with  its  attrac¬ 
tive  indu.strial  tax  exemption  plan 
(p  60,  Oct.  19.*)0),  has  one  active 
electronic  equipment  plant,  the 
Rico  Television  Company,  a  sub¬ 
sidiary  of  Teletone.  The  company 
is  assembling  1,200  table-t>T)e  ra- 
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Same. 


Address. 


ENGINEERS,  TECHNICIANS,  HOBBYISTS- 

Here’s  the  most  complete  collection 
of  Germanium  Diode  Applications 
ever  published! 


Sylvania’s  handy-sized  l>ook,  “40  Uses  for  Ger¬ 
manium  Diodes,”  presents  for  the  first  time  all  the 
most  important  applieations  of  germanium  diodes. 
In  it,  the  engineer  and  teehnician  Kill  find  time¬ 
saving  devices  and  simplified  circuits.  Hams,  hob¬ 
byists  and  experimenters  Kill  fin«l  plans  for  a  host 
of  interesting  instruments  and  gadgets,  from  crys¬ 
tal  receivers  to  voltage  and  frequency  multipliers. 


iHere  are  a  few  of  the  40  applications 
explained  in  this  booklet: 

Push-pull  Crystal  Receiver 
Crystal  Video  Detector 
Carrier-Operated  Inverse  Feedback  Circuit 
Tubeless  DC  Amplifier 
Sensitive  Signal  Tracer 

Simple,  clear  explanations,  plus  more  than  40  sepa¬ 
rate  diagrams,  describe  germanium  diode  applica¬ 
tions  in  receiver  and  transmitter  circuits,  instrument 
construction  and  electronic  devices. 

This  book  is  full  of  new  circuit  ideas.  It  will  save 
you  time  and  money.  It  costs  only  25  cents.  Mail 
the  coupon  today  with  your  quarter  and  your  copy 
will  be  sent  you  at  once. 


UM  IMCS:  niEVISim 
nCIUKIUKSJUCTKM- 
K  mOUCTS:  (lECIMM 
TEST  EOUEPMEIIT:  nUO- 
KSKNI  LAMn  FIXIMES. 
Sm  lUdW.  WMNC  DE- 
rasiiiwTiutis.  pw- 

TOUWPS:  TELEVISION  SETS 


SYLVANIA 

ELECTRIC 


I  SyWanU  Electric  ProHucIt  Idc. 

I  Advertifting  Dept. 

I  Emporiam,  Pa. 

I  Please  send  me  **40  Vses  for  Germanium  Diodes** 
I  Enclosed  is 
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(continued) 


BUSINESS  BRIEFS 


dios  per  day,  will  soon  start  trial 
runs  on  tv  sets.  Two  other  com¬ 
panies  are  reported  ready  to  open 
tv  plants  as  soon  as  station  facili¬ 
ties  are  available.  A  recent  FCC 
allocations  report  recommends 
that  tv  licenses  be  issued  for  the 
island. 

Rico  employs  100  workers,  mostly 
native  women,  whose  natural  skill 
with  a  needle  helps  them  learn  the 
operations  they  perform  in  set  as¬ 
sembly.  The  suiiply  of  labor  is 
said  to  be  nearly  inexhaustible. 


■ARRYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIIRATION 


for 

unusual 

airborne 

applications 


AIKCKAFT  (AKKIERS  use 

more  than  1^,000  electron  tubes, 
not  countin)?  those  used  in  planes 
carried  by  the  carriers. 


FOR  EXTREME  HIGH 
TEMPERATURES 


FOR  EXTREME  LOW 
TEMPERATURES 


SHII’HOAHI)  EF.Et'TROMCS 

accounted  for  700  million  dollars 
of  the  fiscal  year  19.51’s  defense 
appropriation.  DurinB  the  cur¬ 
rent  fiscal  year  additional  procure¬ 
ment  up  to  500  million  dollars  is 
planned. 


Design  Features  of  ALl-UEU 

BARRYMOUNTS 


AMONd  .NAVY  ORDERS  for 
conversion  of  various  existinp 
ships  the  following  items  appear; 


2  dostroy**rs  to  radar  picket  dostrfjyers 
6  subtiiarinns  to  antisubmarine  subnia- 
riufs 

4  submarines  to  radar  picket  submarines 
1  siilifnarintr*  to  guided  missile  submarine 


Outstanding  vibration  isolation  under  severe 
temperature  and  environmental  conditions. 

High  shock  protection  in  accelerated  take-offs 
and  arrested  landings. 


In  warfare,  it  look.< 
trollies  is  here  to  stay 


DRY  RATTERIES  have  more 
than  1,000  military  applications. 


Unit  mountings  are  interchangeable  with 
mountings  now  in  use. 

Complete  line  of  ALL-METL  mounting  bases 
to  JAN-C-I72-A  dimensions. 


NICE  SET  OF  SIMII.ES  attrib¬ 
uted  to  Sylvania’s  E.  Finley 
Carter: 

“Both  electron  tubes  and  human 
beings  suffer  from  a  small  but  sig¬ 
nificant  mortality  in  early  life.  If 
they  survive  the  early  critical 
period  their  chances  for  a  long 
life  are  good. 

“Tube  failure  because  of  defects 
in  other  components,  because  of 
contamination,  and  because  of  old 
age  may  be  likened  to  human  mor¬ 
tality  by  accident,  by  epidemic, 
and  through  ultimate  old  age. 

“Tubes,  like  humans,  can  be 
damaged  beyond  repair  by  over¬ 
work  or  overloading.” 


....  Special  ALL-METL  bases  made  to  customers* 
t  requirements. 

FREE  CATALOGS  give  dimensions  and  load  ratings  of  stock 
BARRYMOUNTS.  Write  today  for  Catalog  509 
describing  ALL-METL  unit  mountings  and  mount¬ 
ing  bases.  Catalog  502,  covering  general  aircraft 
applications,  and  Catalog  504,  covering  industrial 
mountings,  are  also  free  on  request. 

Sue  our  odvertisement  in  Electronic  Buyer's  Guide  poges  240*241 


707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 


INFLUENCE  OF  ELECTRON¬ 
ICS:  Rohm  &  llaa.s  de.scribes 
tran.slucent  plastic  sheets  in¬ 
tended  to  be  inset  into  corru- 
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Kated  metal  factory  walls  for 
lighting  purposes  as  having  cor¬ 
rugations  with  the  “same  fre¬ 
quency  and  amplitude”  as  the  metal. 

ELECTltOMC  MOISTURE  ME¬ 
TERS  are  being  widely  used  in  the 
agricultural  and  food  fields. 
Among  the  things  for  which  Tagli- 
abue  (Weston)  instruments  are 
calibrated  are 


Almonds 

Barley 

Bean» 

ITuokwheai 

Corn 

Corn  Starch 

Flaxseed 

Hops 

Oats 

Peanuts 

Pecans 

Popcorn 

Hice 

Rye 

Seeds 

Sorghums 

Soybeans 

Vetch 

Walnuts 

Wheat 


They  are  also  calibrated  for 
tobacco  and  for 


Ash 

Basswofxl 

Birch 

Cypress 

Kim 

Fir 

( iiim 

Hemlock 

Hickory 

l.«;irch 

Magnolia 

Mahopany 

Maple 

Oak 

Pine 

poplar 

H»*<lwood 

Shorea 

Spruce 

Walnut 


Self-luminous,  fluorescent,  phos¬ 
phorescent,  or  Howluminescent— 
etched,  lithographed,  or  screened 
—whatever  type  of  dial  you  need, 
U.  S.  Radium  Corporation  can 
produce  it  .  .  .  with  “million- 
dollar”  accuracy  and  finish,  at  mass-production  cost. 

Yes,  even  though  they  cost  less  than  you’d  think,  U.  S.  Radium 
dials  look  like  a  million  dollars.  That’s  because,  in  producing  millions 
of  dials  for  instruments  and  timepieces,  we’ve  learned  how  to  apply 
precise  markings  with  big-volume  methods  that  are  a  boon  to  the 
budget.  We  also  make  high-accuracy  dials,  in  as  small  quantity  as 
desired,  for  scientific  requirements. 

To  fitiil  out  how  our  dial  experience  can  benefit  your  instruments 
—  with  better  dial  design,  or  lower  co.st,  or  both  —  write  Dept.  E-1, 
U.  S.  Radium  Coip.,  535  Pearl  Street,  New  York  7,  N.  Y. 


.../or 


NEARUY  2  MII.LION  wire  and 
tape  machines  have  been  sold  since 
magnetic  recorders  were  first 
offered  commercially,  according  to 
Webster-Chicago’s  W.  S.  Hartford. 


HOW’.S  THAT  AUAIN:  The 
National  Labor  Relations  Board 
recently  held  that  the  Jefferson 
Standard  Broadcasting  Company 
of  Charlotte,  N.  C.,  operator  of 
WBT  and  WBT-TV,  did  not  vio¬ 
late  the  Labor-Management  Re¬ 
lations  Act  by  discharging  an  em¬ 
ployee  who  circulated  handbills 
disparaging  the  stations’  programs 
as  second  rate. 


Other  Products  of  U.  S.  Radium 


RADIOACTIVI  FOILS 

(olphg-roy  ionixotlon  iourc*t) 


LUMINOUS  RITICUS 
ond  oth«r  tpg<ialti«t 
POWDIRS: 

€othod*-ray  tub*  ond  ttUvition  tub# 

SILHOUCTTI  ILLUMINATION^ 
of  clocks,  wotchei  ond  instrumontt 


A  FRIEND  reports  that  he  tele¬ 
phoned  a  company  in  our  field  late 
one  evening  and  asked  to  be  con¬ 
nected  with  the  engineering  de¬ 
partment.  There  was  a  perceptible 
pause  and  then  a  feminine  voice  at 
the  other  end  of  the  wire  said: 
“Oh,  you  mean  the  cone  heads." 

Precisely  what  the  lady  implied 
remains  veiled  in  mystery. 


RADIUM  LOCATORS: 
pondonts,  lonios,  buttons,  Krows,  morkors 
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NOW.  .another  ’’first”  from  Mallory— 


METALLIC  RECTIFIERS  FOR  USE 
AT  AMRIERT  TEMPERATURES 
UP  TO  400°F. 


r 


Out>laniliti!:  feature  of  Mallor\ 
Me-(aiS  reetifier-  i'  the  fart  tlial 
tlie  rei  lifsiii"  junolio!)'  are 
healiii".  A  wiile  ran^e  of  indii'- 
trv  i|e|H‘n(l-- on  Mallor\  rei  lifier' 
for  loiif;.  troulile-free  'Crxice 
wliere\er  IV  ^  power  <ii|>[ilie-'are 
ii«eil  .  .  .  iti  liatlerv  eliar"er'  .  .  . 
electroplating  application'  .  .  . 
lalioratorv  eipiipnient.  Mallorc 
rectitier>  have  no  liipiid-.  iMdli- 
or  inovinj:  part'. 


I'lie  tiew  Mallorv  Ili-H  .''erics  \la!:ne'iiitii-l!(i|)|ier  ''iillidt'  Keetiliers 
tiow  make  it  [mssilile  for  the  lir-t  litiie  lo  ijet  all-ari>iiii(l.  salisfaetorv 
operalioti  (it  ttietallie  reetilier  'lack'  at  ainliient  tettiperaltires  as 
hioh  a'  HKI°  r. 

Til  deliver  tlii'  lotip-soiiolit  perfiirttiattee.  Mallorv  IH-H  rectifiers  are 
liermetiealiv  'caled  iti  ntelal  entilaitiers — a  steji  lliat  efTeelivelv  solves 
llie  proliletii  of  proteeliiio  reetilier  stacks  when  aiiihient  temperatures 
are  hiofi.  Itt  addition,  it  is  a  complete  safeoiiatd  apiitist  the  daticers 
of  hinniditv  atid  altnospherie  dirt  or  dii>t. 

<)nl\  inoroatiic  materials,  tnsed  seal'  atid  silver  solder  are  used  in 
Mallorv  lll-H  reetifiers.  l{eetilieation  heat  is  transferred  hoth  hy 
radiatioti  thronoh  the  ease  atid  hv  eondiietion  to  the  chassis  on  whirti 
the  eotitainer  i'  tnonnted. 

Rnpoedlv  eoti'triieted  to  vvithstatid  the  stresses  of  acceleration  and 
deeeleratioti  atid  oilier  vihralioii.  lll-H  rectifiers  are  eonipaet.  snit- 
ahle  for  use  where  'pace  i'  at  a  preminm. 

Models  now  availahle  will  provide  from  to  12  volts  IJ(i  at  '2  to 
2  amperes  and  will  operate  over  a  hroad  frequency  range  up  to 
evelc'.  For  hight'r  output  ihev  mav  he  wired  in  series,  parallel 
or  series-parallel. 

l  or  complete  details  and  technical  data  sheets  oti  the  tiew  lll-H  .'series 
\lagnesium-(io|iper  Sulfide  Heeliliers.  call  or  write  Mallorv  today. 


SERVING  INDUSTRY  WITH 

Electromechanical  Products— Resistors  •  Switches  •  TV  Tuners  •  Vibrators 
Electrochemical  Products  — Capocitors*  Rectifiers ‘Mercury  Dry  Batteries 
Metallurgical  Products— Contacts  •  Special  Metals  •  Welding  Materials 


,  INC.,  INDIANAPOLIS 


N  D  I  A  N  A 
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►  WRECK  .  .  .  The  train  wreck  in 
Wyoming  last  November,  in  which 
more  than  20  people  were  killed, 
inspired  the  editor  of  the  San 
Antonio  Light,  one  of  the  Hearst 
chain,  to  write  “the  great  chal¬ 
lenge  to  communications  science 
remains  today  exactly  what  it  was 
five  years  ago — the  perfection  of  a 
system  of  two-way  radio  capable  of 
giving  instant  instructions  to  train 
crews  when  disaster  is  imminent". 

Here  we  have  an  accurate  state¬ 
ment  of  a  need,  but  confusion  as 
to  modus  operand!.  This  is  not  a 
challenge  to  communications  sci¬ 
ence.  The  techniques  are  available, 
were  available  long  before  Mr. 
Hearst  first  wrote  about. the  need 
in  1946.  The  problem  is  operational 
and  economic,  not  technical.  Rail¬ 
road  operators  must  find  the  eco¬ 
nomic  justification  for  installation 
of  equipment  and  training  of  per¬ 
sonnel,  suitable  for  accident  pre¬ 
vention  as  well  as  more  routine 
uses,  and  they  must  develop  oper¬ 
ational  procedures  which  will  pre¬ 
vent  equipment  or  personnel  fail¬ 
ure  when  disaster  impends. 

This  is  a  costly  business,  but 
technically  straightforward.  The 
electronics  industry  is  ready  to 
offer  a  sound  solution  to  the  prob¬ 
lem,  but  it  needs  a  welcoming  hand 
from  the  railroaders,  not  “we  can’t 
possibly  pay  for  anything  like 
that!”  The  need  for  some  kind  of 
electronic  disaster-prevention  con¬ 
trol  is  evident:  it  has  already  been 
accepted  and  paid  for  by  passen¬ 
ger-carrying  ships,  and  a  start  has 
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been  made  in  a  very  much  more 
difficult  medium,  air  travel.  Lives 
of  rail  passengers  will  no  doubt 
continue  to  be  lost  w’hile  economic 
roadblocks  stand  in  the  way  of  the 
fruits  of  existing  technology. 

►  FIGl'RE  ...  A  reliable  Defense 
Department  source  informs  us  that 
the  money  appropriated  and  spent 
for  electronic  equipment  and  in¬ 
stallations  by  the  Armed  Forces 
has  amounted  to  $6  billion  during 
the  period  December  1949  to  .luly 
19.51,  an  average  of  about  $4  bil¬ 
lion  a  year.  It  is  dangerous  to  com¬ 
pare  this  figure  with  previous  allo¬ 
cations  and  expenditures  which 
may  have  been  arrived  at  on  a 
different  basis.  But  we  are  re¬ 
minded  that  the  peak  expenditure 
in  World  War  II  occurred  in  1944, 
and  the  figure  then  was  $4.6  billion 
for  the  year.  Moreover  during  the 
1949-51  period  mentioned,  we  had  a 
civilian  economy  in  electronics 
virtually  unaffected  by  defense  de¬ 
mands.  We’ve  come  a  long  way, 
friends,  since  1944  and  the  end  is 
not  in  sight. 

►  MINOR  MIRACLE  ...  At  the 
Toronto  Fall  meeting,  W.  B.  Whal- 
ley  described  a  new  vertical-deflec¬ 
tion  circuit  for  tv  sets  that  has 
greatly  improved  linearity  and, 
mirabile  dictu,  costs  less  than  con¬ 
ventional  circuits.  This  is  a  very 
rare  occurrence  indeed  among  cir¬ 
cuit  designers  and  one  worthy  of 
special  mention.  For  years  tv  set 
designers  have  been  unwilling  to 


spend  money  on  stabilization  of 
vertical  linearity  because  the  per¬ 
formance  of  tv  broadcasters  in  this 
respect  is  so  poor  that  the  set 
owner  would  never  know  the  dif¬ 
ference.  But  if  it  saves  money, 
that’s  different.  We  can’t  hope  for 
many  minor  miracles  like  this,  but 
we  can  emphasize  the  suspicion 
that  at  the  average  tv  station  the 
equipment  is  not  as  well  adjusted, 
in  scanning,  as  the  sets  that  are 
tuned  to  it,  and  this  condition  acts 
as  a  strong  brake  on  improvements 
in  set  design. 

►  F.4ITH  ...  In  a  description  of 
the  Canadian  atomic  pile  at  the 
Chalk  River  (Physics  Today,  No¬ 
vember),  we  find  the  statement 
that  Friday  afternoon  is  the 
busiest  time  around  the  pile,  be¬ 
cause  the  physicists  are  then  set¬ 
ting  up  their  electronic  counting 
and  recording  apparatus  to  work 
for  them  on  a  long  run  over  the 
weekend.  Then  follows.  “This  im¬ 
plies  faith  in  the  reliability  of  elec¬ 
tronic  apparatus  which  has  been 
won  only  by  much  attention  in  de¬ 
sign  and  maintenance  specifically 
directed  towards  achieving  relia¬ 
bility”. 

For  the  faith,  we  give  thanks, 
even  if  the  faith  of  a  physicist  is 
more  readily  won  than  that  of  the 
manager  of  a  steel  plant.  To  the 
prescription  of  “much  attention  in 
design  and  maintenance”  we  say. 
Amen!  And  if  physicists  can  do  it, 
so  can  anyone  else  who  goes  about 
it  with  care  and  understanding. 

tl 


|»T  Sll'KRiiONIC  SPKKDS,  thilljrs 
X*happen  so  fast  in  a  military 
airplane  that  automatic  devices  be¬ 
come  essential  for  the  control  of 
flight  and  fiKhtinK.  TarKet-finditiK, 
trun  aiming,  gun  firing,  bomb  aim¬ 
ing,  bomb  guidance,  identification 
and  navigation  are  just  a  few  of  the 
functions  relegated  to  electronic 
ecpiipment  in  modern  planes.  The.se 
electronic  systems  are  so  complex 
and  .so  integrated  with  each  other 
that  they  must  be  designed  into  the 
plane  rather  than  shoved  into  or 
stuck  onto  a  finished  airframe. 

The  new  electronic  .systems  re- 
(piirement  has  caused  airplane 
builder.s  to  hire  more  electronic  en¬ 
gineers  and  establish  electronic 
research  and  development  depart¬ 
ments.  In  most  cases  these  new  de¬ 
partments  work  on  an  equal  basis 
with  older  aerodynamic,  weight, 
stress,  and  power  plant  groups. 
This  is  both  fitting  and  es.sential. 
because  in  many  planes  currently 
in  production  the  electronic  equip¬ 
ment  repre.sents  well  over  a  quarter 
of  the  total  cost.  The  electronic  re- 
tjuirement.s  of  aviation,  building  up 
gradually  from  the  simple  black-box 
radios  of  the  first  world  war,  today 
repre.sent  a  new  branch  of  electron¬ 
ics  second  to  none  in  importance, 
size  and  dollar  value. 


PROTUBERANCES  Though  still  permitted  on  relatively  slow  planes  such  as  this 
Boeing  made  0-97  Stratolreighter.  all  protruding  antennas  and  radomes  are  much 
deprecated  for  travel  at  speeds  approaching  or  exceeding  Mach  1 


Aircraft  Plants 


ELKOThONICS 


Early  Black  Boxes 

In  the  days  of  the  Jenny,  I)e  Hav- 
illand,  Spad  and  Xieuport  fighters, 
the  aircraft  manufacturer  turned 
out  plain  and  simple  airplanes  and 
a  pilot  flew  by  the  seat  of  his  pants. 
When  weather  was  bad  he  stayed 
on  the  ground  because  he  couldn’t 
.see  the  enemy  anyway. 

The  advent  of  two-way  aircraft 
radio  along  about  the  end  of  World 
War  1  did  not  change  the  plane¬ 
building  picture.  The  military  air¬ 
frame  manufacturer  still  turned  out 
pure  airplanes  and  the  electronic 
engineer  designed  and  built  the 
black  boxes  separately.  Installa¬ 
tion.  done  by  squadron  crews,  in¬ 
volved  mounting  the  trailing-wire 
antenna  reel  outside  the  fu.selage 
within  reach  of  the  pilot  and  sup¬ 
porting  the  transmitter  and  re¬ 
ceiver  black  boxes  inside  the  fuse¬ 
lage  with  shock  cord  and  springs, 
plus  elaborate  shielding  of  the  en¬ 
gine  ignition  .system.  The  radio 
in.stallation  belonged  to  the  squad- 


RADAR  CHECK  Final  on  the  ground  check  of  radar  equipment  in  radar  obierver  > 
elation  of  Northrop  Black  Widow  F  Sl  night  fighter 
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COMPUTER  TEAM  Electronic  enq;ne<:rs  make  exteniiee  use  o<  analoq  computers  to  replace  try  and  see  or  crystal-ball  techniques  ior 
lindlnq  out  whether  a  pro*  osaJ  new  idea  will  work.  Here  evaluation  qroup  for  experimental  analoq  computer  at  Cornell  Aeronautical 
Laboratory  converts  computer  readinqs  into  yes-or-no  decisions  for  new  airborne  electronic  control  desiqns 


.  j 

L  ‘i  * 
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RADIO-CONTROLLED  MODEL  Free  ilight  radio-controlled  models  such  as  this  are 
used  extensively  at  Consolidated  Vultee  Aircrait  Corporation's  San  Diego  labs  to 
laciiitate  solution  of  mony  Convoir  hydrodynamic  design  problems.  For  many  elec 
tronic  engineers,  assignment  to  the  radio  control  group  is  play  combined  with  work 


ron  and  stayed  with  the  squadnni 
when  the  airplane  was  transferred. 

The  Radar  Era 

During  World  War  II.  eleetronic 
enjfineers  larjrely  stayed  in  their 
own  factories  while  aircraft  manu¬ 
facturers  produced  and  delivered 
standard  military  airplanes  having 
only  the  minimum  electronic  eipiip- 
ment  need  for  Hyiny'.  This  had 
the  advantayre  of  keeping  aircraft 
production  rate  hiyh  because  pro¬ 
duction  was  independent  of  the 


frequent  changes  in  electronic 
e(juipment  desip-n.  The  airplanes 
were  fitted  with  final  eipiipment  at 
one  of  twelve  or  more  modification 
centers,  most  of  which  were  also 
operated  by  aircraft  manufacturers. 

Increasinp  complexity  of  air¬ 
borne  electronic  gear  emphasized 
the  many  drawbacks  of  the  modifi¬ 
cation-center  techniipie.  There  was 
a  tendency  toward  laxness  because 
the  responsibility  for  installing,  ad¬ 
justing  and  flight-testing  was  held 
by  the  military.  Mf)re  important 


was  impairment  of  airplane  per¬ 
formance  by  addition  of  radome  and 
antenna  protruberances,  by  addition 
of  weight  at  locations  not  consid¬ 
ered  in  original  design  and  by  ad¬ 
dition  of  generators  that  robbed 
engines  of  badly  needed  power. 
Worse  yet,  there  were  many  cases 
where  bombing  radar  had  not  even 
been  considered  in  basic  design, 
with  the  result  that  a  gun  turret  or 
other  major  structure  was  located 
at  the  optimum  location  for  the 
bombing  radar  antenna.  Finally, 
there  was  little  or  no  channeling  of 
essential  airframe  design  changes 
bjick  to  the  airframe  manufacturer, 
hence  correctable  errors  went  un¬ 
corrected.  In  a  nutshell,  there  was 
little  liaison  and  cooperation  among 
airframe  designers,  electronic 
equipment  designers  and  the  engi¬ 
neers  who  had  to  squeeze  the  elec¬ 
tronic  gear  into  or  onto  the  plane. 

The  Turnittg  Point 

Modification  centers  were  ter¬ 
minated  at  the  end  of  the  war  in 
1945,  and  all  their  work  was  given 
to  aircraft  manufacturers  to  help 
keep  staffs  going.  This  was  the  be¬ 
ginning  of  the  exodus  of  electronic 
engineers  from  their  own  plants 
into  aircraft  factories.  Hut  the 
transition  in  responsibility  for  in¬ 
stalling  and  checking  out  electronic 


4 

ANTENNA  MOCKUP  For  testing  periormance  ol  ilush-mounted 
antennas,  wire  mesh  is  as  eifective  as  regular  aluminum  airplane 
skin.  Boeing  engineer  Michael  Schwartz  is  here  litting  such  on 
antenna  on  a  iull  size  mockup  of  the  Boeing  B-47  Stratoiet  bomber. 
Structures  in  background  check  radiation  patterns  of  scale  model 
antennas  on  scale-model  planes 


PRODUCTION  Though  most  airborne  electronic  equipment  still 
comes  from  electronic  manufacturers,  small  runs  of  a  newly 
designed  unit  are  at  times  produced  right  in  the  aircraft  plant. 
Here  chief  electronic  engineer  J.  M.  Pearce  (right)  and  electronic 
design  engineer  H.  W.  Royce  look  over  some  of  the  equip¬ 
ment  turned  out  in  The  Glenn  L.  Martin  Co.  Baltimore  plant 
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equipment  was  not  an  overnijrht  af¬ 
fair  with  every  manufacturer.  Some 
companie.s  .started  by  taking  over 
the  responsibility  for  bench  tests  of 
military  electronic  gear,  then  grad¬ 
uated  to  in-the-plane  tests  and 
finally  to  flight  tests.  Radar  was 
the  last  of  the  electronic  gear  to 
come  under  the  responsibility  of  the 
aircraft  manufacturer’s  electronic 
engineers,  even  though  radar  an¬ 
tenna  re<iiiirements  have  the  most 
effect  on  airframe  design.  The 
gradual  transition,  limited  pre- 
Korean  production  of  military  air¬ 
craft  and  inherent  reluctance  of 
long-established  aircraft  manufac¬ 
turers  to  change  their  thinking 
overnight  all  still  served  to  hold 
down  the  migration  of  electronic  en¬ 
gineers. 


EARLY  BLACK  BOXES  Experimtntal  installation  oi  Radio  Set  SCR'134  in  De  Hatri- 
land  two-seater  iiqhter  about  1926.  usinq  coil  spiinqs  instead  ot  shock  cord  to  support 
the  two  boxes  in  luselaqe  space  behind  machine-qunner.  Vibration  was  so  qreat 
that  they  went  back  to  shock  cord.  Weiqhted  trailinq-wire  antenna  was  lowered 
throuqh  slantinq  pipe  under  qunner's  leet— Air  Force  Photo 


Korean  Stimulus 

.Military  aircraft  orders  built  ui) 
in  volume  rapidly  after  UN  troojis 
entered  Korea.  These  orders  gave 
complete  responsibility  to  aircraft 
manufacturers  for  installation  and 
performance  of  all  electronic  equip¬ 
ment.  and  some  even  involved  elec¬ 
tronic  research  and  develoiiment. 
Thus  was  created  an  urgent  need 
for  electronic  engineers  in  aircraft 
plants.  Intensive  recruiting  cam¬ 
paigns  brought  results,  anti  today 
these  engineers  are  firnilv  estab¬ 


lished  in  a  variety  of  jobs  all  con-  The  primary  job  of  the  electronic 
tributing  to  the  design  and  produc-  engineer  is  to  open  up  the  dark  and 
tion  of  better  military  aircraft.  The  zero-ceiling  fog  hours  to  flying  and 
illustrations  in  this  article  show  fighting.  For  each  pound  of  elec- 
some  of  these  engineers  at  work.  tronic  equipment  added  for  this 

The  .Air  Force  today  wants  all-  [lurpose,  the  gross  weight  of  the 
weather  fighting  planes,  usable  day  plane  must  be  boosted  as  much  as 
and  night  when  need€*d,  regardless  7.. 5  pounds  to  get  the  .same  range 
of  fog,  snow,  rain  and  other  and  pay  load,  hence  counting  the 
weather  conditions  that  conceal  the  ounces  has  become  a  new  instinctive 
target  and  the  landing  runways  of  reaction  for  the  electronic  engineer 
home  base,  and  regardless  of  at-  in  an  aircraft  plant, 
mospheric  static  that  formerly  in  The  electronic  industry  has 
terfered  with  radio  communication,  gained  tremendously  by  closer  con¬ 
tact  with  the  aircraft  industry,  be¬ 
cause  no  aircraft  plants  produce  all 
^  ^  their  own  electronic  equipment.  A 

^ _ _  few  may  turn  out  pilot  models  or 

•“‘niall  m(xlel-shop  runs  of  a 
fm  "  j  ^  ^  "  special  electronic  unit,  but  large 

’ '  production  orders  are  usually 

to  the 

dustry  either  by  the  aircraft  manu- 
KzgBMIH  •  facturer  or  the  military  purcha.ser. 

Guided-missile  manufacturers  are 
authorized  to  build 
own  electronic  equipment,  but  only 
because  standard  black-box  units 
jjf  control  are  not  yet  avail- 

Ry  finding  ways  to  improve  the 
usefulness  of  existing  electronic 
black  lK)xes  and  by  helping  to  de- 
velop  improved  or  new  units,  the 
transplanted  electronic  engineer 

the  the 

aircraft  industry  to  match  the  pro¬ 
duction  figures  of  the  last  war,  even 
though  the  fighting  plane  of  today 
is  vastly  more  complex  than  ever 
before. 


SYSTEMS  CHECK  Rar*  today  U  tho  xinqlo-chaul*  aitborno  oloctronic  unit.  Many 
unit!  must  bo  hooked  toqether  each  time  on  advanced  development  is  checked,  as 
is  beinq  done  in  this  electronics  lab  at  The  Glenn  L.  Martin  Company's  plant  In 
Baltimore.  Interconnection  oi  systems,  layout  and  shieldinq  oi  wirinq,  layout  oi 
equipment  so  units  cannot  bump  each  other  and  provision  ior  clearance  needed  to 
remove  units  are  lust  a  lew  new  duties  oi  the  electronic  enqlneer 


ELECTRONICS  — ionuory,  1952 


i 


Standards  Conversion 


ByV.  K.  ZWORYKIN  and  E.  G.  RAMBERG 


Ihi  viil  Stn'iioti 


WITH  DIFFKKKNT  television 
standards  in  various  areas  of 
the  world,  convertinjr  pieture  sijr- 
nals  from  one  set  of  standards  to 
another  is  a  problem  retpiirinir  an 
early  solution. 

It  is  most  urnent  in  those  areas 
within  reach  of  stations  operatinir 
on  different  standards  and,  in  the 
lonir  term  view,  to  meet  the  future 
need  for  direct  exchange  of  pro- 
irrams  between  continents.  In  most 
contiKUous  regions,  the  difference 
between  staiulards  atfects  only  the 
line  freciueiuy.  but  there  are  in¬ 
stances  where  the  frame  freipiency 
ditfers  as  well. 

The  present  discussion  deals  spe¬ 
cifically  with  problems  raised  by 
program  interchanjre  between  sta¬ 
tions  operating  with  •■>25  lines,  (in 
fields  interlaced  and  with  ti25  lines, 
•')0  fields  interlaced  the  standards 
prevalent  in  the  western  hemis¬ 
phere  and  most  countries  of 
continental  Kui'ope,  respectively. 

There  are,  in  principle,  two  dif¬ 
ferent  approaches  to  the  problem  of 
conversion:  namely,  recording  of 
the  program  and  subsei|uent  le- 
transmission  and  the  continuous 
and  immediate  translation  of  the 
picture  sijrnals  from  one  set  of 
standards  to  the  other  with  the  aid 
of  suitable  storage  devices. 

Only  the  first  of  these  is  at  pres¬ 
ent  capable  of  >  ieldiny  satisfaitory 
reproductions.  l-’urtbermore,  mo- 
tion-i)icture  film  is  the  only  record¬ 
ing  medium  which  has  proved  prac¬ 
tical  So  far.  With  hi>rh-si)eed  film 
development,  delay  between  recep¬ 
tion  and  retransmission  need  onl\ 
be  a  minute. 

Photographic  Recordirtg 

The  intermediate  film  techni(|Ut' 
is  simplest  for  the  transition  o2.')  fin 
to  (Vio  .j(».  For  this  purpose  it  i.s 
sutUcient  to  employ  standard  film- 
recordiny  eipiipment  which  pro¬ 
duces  21  frame-per-second  |)ositive 
film  by  photoyrai)hinK  the  (ifi-field- 
l)er-second  negative  imaye  on  the 
face  of  a  suitable  picture  tidie. 
blankiny  every  sixth  half-field  for 


proper  pulldown  as  retpiired. 

The  time  division  for  this  process 
is  shown  in  Fijr.  1.  .An  electronic 
countei-  is  employed  to  control  the 
exposure  in  such  fashion  that  ex¬ 
actly  .*>25  lines  are  scanned  for  every 
exposed  frame.  This  prevents  band¬ 
ing  at  the  center  of  the  picture.  The 
sound  may  be  i-ecoi'ded  directly  on 
the  film  with  the  picture  or  may  be 
recorded  seiiarately. 

The  film  obtained  is  stamlard  Iti- 
mm  film  and  could  be  reproduced 
with  any  Iti-mm  film-scannin>r 
eipiipment  designed  for  ■)P-field- 
per-second  transmissions.  The  pitch 
of  the  sound  will  be  inci'eased  in  the 
I'atio  of  25  21.  but  this  is  not  re¬ 


yarded  as  objectionable  in  juactice 
and  applies  (piite  yenerally  for 
normal  transmission  of  standard 
:!.5-mm  sound  film  on  50-field-per- 
second  television  systems. 

The  transition  fnmi  1)25  .5H  t<i 
525  fit)  otfers  somewhat  yreater  dif¬ 
ficulties.  but  here,  also,  the  neces- 
sai'y  eipiipment  is  available.  -A 
Cametlex  F.clair  cameia  synchron¬ 
ized  with  the  received  5l)-field-per- 
second  siynal  may  be  employed  to 
produce  a  Illri-frame-per-second 
neyative  film  by  photoyrajihy  of  a 
kinescoiH'  face,  every  third  field 
period  lieiny  utilized  for  pull-down. 
Fiyure  2  shows  the  time  division. 

This  film  is  then  iirinted  so  that 


FIG.  1— Time  division  for  recording  60  field  per-second  transmissions  on  film 


FIG.  2  —Time  division  for  recording  SO  field  per  second  transmissions  on  film 
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of  Television  Signals 


Vlthoii^h  thfif  are  a  luiiiiher  of  teeliiiiqiies  for  i-onverting  pieture  signals  from  one  set  of 
>tan<lar(l>  to  another  with  a  (hflerent  frame  rate,  sneh  as  from  625  50  to  525/60.  they  all 
|Mei*ess  some  inherent  draw  harks.  The  intermediate-iilm  proees>  and  instantaneous  meth- 
od>  are  disenssed  and  remedies  sufifiested 


ewrv  sec-i>nci  frame  is  recorded 
twice,  such  printers  l)ein}r  availal)le 
at  present  for  the  conversion  of  Id- 
r'rame  silent  film  into  24-frame 
'oLind  film.  Sound  must  be  recorded 
-eparately  and  may  also  be  printed 
I'll  the  resultinir  25-frame-per-sec- 
nd  positive  film.  As  an  alterna¬ 
tive.  the  sfep-printiiiK  can  be  car¬ 
ried  out  in  the  camera  itself  and 
the  sound  be  recorded  directly  on 
the  positive.  The  resultinjr  film 
may  lie  employed  in  standard 
American  television  film  scanners. 
The  jtitch  of  the  sound  will  lie  low¬ 
ered  in  the  ratio  24  2.~). 

Techniipies  also  exist  for  record- 
iuc'  2">  frame-per-second  film  di¬ 


rectly  from  50  field-iK*r-second 
transmissions  without  loss  of  inter¬ 
lace.  These  employ  continuously 
movinir  film.  Thus,  in  a  modified 
.Mwhaii  optical  compensation  pro¬ 
jector  the  tiltinvr  of  a  mirror  on  a 
rotatinjr  drum  holds  the  imajre  of 
the  kinescope  face  stationary  on  the 
movintr  film  for  the  course  of  a 
frame  time;  the  next  mirror  on  the 
drum  transfers  the  imajre  to  the 
next  frame  on  the  film. 

In  another  system,  the  so-called 
split-field  method,  the  picture  is 
formed,  compressed  to  half-size  in 
the  vertical  direction,  on  the  .screen 
of  a  tlyinir-spot  tidie.  Two  alter¬ 
native  optical  paths,  for  odd  and 


even  interlaced  fields  resjiectively. 
are  jirovided  for  imatrinjf  the  pic¬ 
ture  on  the  film.  A  rotatinjr  shutter 
selects  one  or  the  other  in  alternate 
fields.  The  reduced  vertical  deflec¬ 
tion  on  the  tuiK“  screen  and  the  mo¬ 
tion  of  the  film  comliine  to  record 
the  iiicture  on  the  film  with  the 
proper  ratio  of  height  to  width. 

In  all  ca.ses  it  is  desirable  to  take 
special  care  that  line  structure  is 
absent  from  the  recorded  imatfes. 
In  the  presence  of  line  structure, 
interference  between  the  two  scan- 
ninjr  patterns  can  >rive  rise  to  a 
.system  of  horizontal  bars  in  the  i)ic- 
ture;  the  freipiency  of  this  brijfht- 
ness  modulation  will  i)e  (625  — 
525)  2  =  50  i)er  field  time,  so  that 
the  i>ars  will  be  1  .50  incture  hei^'ht 
or  some  10  to  12  scanninjf  lines 
apart.  (In  pr.ictice,  vertical  blank¬ 
ing  will  slijrhtly  reduce  the  numlKM- 
of  bars  observeil  and  increase  their 
separation  in  terms  of  picture 
height.)  This  effect  may  be  ren¬ 
dered  iiejrliKible  without  appreci¬ 
able  loss  of  picture  resolution  by 
applyinjr  a  small-amplitude  hi^h- 
fretiuency  vertical  spot  wobble  to 
the  kinescope  scannintr  la-am. 

Time  Difference 

In  principle,  neither  transforma¬ 
tion  can  lie  carried  out  without  time 
delay,  since  the  rates  of  transmis¬ 
sion  of  the  ori^'inal  i)rojrram  and  of 
the  prepared  film  differ.  Thus  a 
continuous  hour-inn^'  broadcast 
which  is  transformed  to  the  625  .50 
standiird  would  fake  only  57.6 
minutes  to  rebroadcast;  the  initial 
time  delay  between  broailcast  and 
rebroadcast  would  hence  have  to  i)e 
2.4  minutes  plus  the  time  required 
for  preparing’-  the  film.  In  the  op- 
l)osite  direction  the  delay  between 
l)roadcast  jind  rebroadcast  would 


FIG.  3  -System  ior  instantaneous  conrersion  ol  picture  signals  to  diiierent  standards 


FIG.  4'  The  Graphechon  as  standards  coneerter.  The  writing  beam  produces  bom- 
bardment  conductivity  in  the  screen  supported  insulating  target 
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FIG.  5 — Standards  converter  with  imaqe-orthicon  type  reodinq  section 


increase  by  2.5  minutes  between  the 
beKinniiiK  and  the  end  of  the 
program. 

A  more  serious  objection  to  the 
intermediate  film  process  is  the 
great  care  demanded  in  the  control 
of  development  to  prevent  undue 
distortion  in  the  transmitted  pic¬ 
ture  signals.  Some  loss  of  picture 
detail  is  also  inherent  in  the  photo¬ 
graphic  process,  and  particularly 
with  the  type  of  16-mm  film  which 
is  today  most  widely  used  for  video 
recordings. 

Immediate  Conrersion 

Instantaneous  methods  of  signal 
transformation  necessarily  involve 
storage  of  the  original  signals  (the 
written  signals)  for  periods  of  the 
order  of  the  rebroadcasting  frame 
time  (the  reading  period).  If  exist¬ 
ing  devices  are  to  be  employed,  the 
storage  may  be  supplied  by  a  stor¬ 
age-type  camera  tube;  the  original 
picture,  reproduced  on  the  face  of  a 
kinescope,  is  imaged  on  the  photo¬ 
sensitive  surface  of  this  tube  (Fig. 
S). 

The  interposition  of  a  viewing 
screen  between  the  picture  tube  and 
the  camera  tube  may  be  convenient 
for  checking  the  adjustment  of  the 
kine.scope  image,  but  only  adds  to 
the  deterioration  of  the  final  pic¬ 
ture.  By  contrast  the  use  of  a  stor¬ 
age  tube,  such  as  the  Graphechon*. 
as  a  standards  converter  has  the 
advantage  of  eliminating  the  opti¬ 
cal  imaging  process.  Here  a  charge 
image  is  traced  out  on  a  target  by 
a  writing  beam  controlled  by  the 
original  picture  signals  and  this  is, 
in  turn,  read  off  by  a  reading  beam 
to  provide  picture  signals  on  the 
new  standards  (Fig.  4). 

Instantaneous  conversion  be¬ 


tween  standards  with  equal  field 
rates  and  different  line  rates  has 
been  di.scussed'  and  some  difficulties 
have  been  pointed  out.  These  are: 

The  superposition  of  the  written 
signal  on  the  read  signal. 

Interference  effects  between  the 
two  .scanning  patterns. 

Variation  in  stored  signal,  de¬ 
pending  on  the  relative  instantane¬ 
ous  position  of  writing  spot  and 
reading  spot. 

Weakening  and  distortion  of  the 
transferred  signal  by  redistribution 
in  the  camera  tube,  such  as  the 
icono.scope  and  image  icono.scope,  in 
which  storage  of  the  written  signal 
is  not  saturated. 

The  last  consideration  renders 
tubes  of  the  icono.scope  and  image 
iconoscope  type  unsuitable  as  stor¬ 
age  tubes  in  conversion  systems. 

Remedies 

Ways  in  which  the  other  difficul¬ 
ties  may  be  overcome  in  the  con¬ 
version  between  standards  with 
e(iual  field  rates  have  also  been 
indicated.  In  orthicons,  vidicons, 
and  graphechons,  in  which  the  out¬ 
put  signal  is  obtained  from  the  sig¬ 
nal  plate  of  the  target,  separation 
of  output  and  input  signals  may  be 
effected  by  high-frecpiency  modula¬ 
tion  of  the  reading  beam  and  the  in¬ 
sertion  of  a  corresponding  band¬ 
pass  filter  in  the  output  circuit;  in 
the  image  orthicon  or  any  other 
storage  tube  in  which  the  reading 
signal  is  separately  derived  from  a 
collector  or  electron  multiplier  (Fig. 
5)  this  is  unnecessary. 

Interference  between  scanning 
patterns  may  be  eliminated  by  mini¬ 
mizing  line  structure  in  the  written 
image,  eventually  by  supplying  an 
appropriate  high-frequency  vertical 


wobble  to  the  writing  beam. 

The  variation  in  the  transferred 
signals  with  relative  position  of 
reading  and  writing  spot  can  be 
minimized  by  establishng  a  large 
phase  difference  ( for  example,  * 
field  period)  between  the  vertical 
deflections  of  the  reading  and  writ¬ 
ing  beams. 

The  remedies,  with  the  exception 
of  the  last,  apply  also  if  the  stand¬ 
ards  differ  in  field  frequency  as  well 
as  in  line  frequency.  The  difference 
in  the  field  period  now  causes  a 
continuous  change  in  the  relative 
phase  of  the  writing  and  reading 
s|)ots.  This  is  accompanied  by  in¬ 
tensity  fluctuations  in  the  image 
whose  nature  depends  on  the  di¬ 
mensioning  of  the  writing  and  read¬ 
ing  spots. 

These  will  be  examined  next, 
with  special  reference  to  a  uni¬ 
formly  illuminated  object  field.  In 
addition,  it  will  be  noted  under 
what  circumstances  the  resolution 
conveyed  by  interlace  is  preserved. 

It  is  assumed  that  writing  stor¬ 
age  is  complete  for  times  of  the 
order  of  a  frame  period  of  the  writ¬ 
ing  beam,  that  erasure  by  the  read¬ 
ing  beam  is  complete,  and  that  the 
writing  process  is  instantaneous. 
This  signifies,  in  the  kinescope- 
camera  tube  conversion  .system,  that 
the  decay  time  of  the  phosphor  is 
small  compared  to  a  field  period  of 
the  reading  or  writing  process, 
whichever  is  shorter. 

The  simplest  conditions  are 
realized  if  both  the  writing  spot  and 
the  reading  spot  are  given  (eventu¬ 
ally  by  spot  wobble)  a  vertical 
height  just  ecpial  to  two  line  widths. 
This  is  the  only  condition  for  which 
a  flat  object  field  gives  rise  through¬ 
out  to  individually  flat  image  fields 
and  for  which,  furthermore,  the 
resolution  conveyed  by  interlacing 
is  preserved  for  a  single  frame. 

The  relationship  between  the 
writing  and  reading  spots  for  signal 
transformation  between  525/60  and 
625/50  standards  may  be  repre¬ 
sented  by  Fig.  6.  The  horizontal 
scale  here  represents  time,  the 
vertical  scale,  the  vertical  position 
of  the  writing  spot  (broken  line) 
and  reading  spot  (full  line)  on  the 
scanning  pattern.  The  arrows  in¬ 
dicate  the  interval  between  storage 
(writing)  and  erasure  (reading)  of 
the  picture  signals. 
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The  basic  period  of  repetition  is  i  spots  unusable  for  practical  use.  is  reduced,  for  the  transition  625/50 
second,  corresponding  to  the  fre-  When,  instead,  a  single-line-width  to  525/60,  to  half  on  two  fields  in 

quency  difference  between  the  two  writing  spot  is  employed  in  con-  each  1/10-second  subperiod,  instead 

frame  frequencies.  Successive  sub-  junction  with  a  double-width  read-  of  to  zero  on  one  of  them. 

[leriods  of  1/10  second  are  not  iden-  ing  spot,  the  only  change  which  re-  Figure  7  shows  a  diagram  cor¬ 
tical.  To  consider  a  single  such  suits  is  that,  now,  a  bar  moire  (with  responding  to  Fig.  6  which  applies 

subperiod,  for  all  but  the  first  a  period  of  1/50  picture  height )  ap-  to  this  example.  The  charge  pat¬ 
reading  field  the  picture  signals  are  pears  in  the  individual  field.  For  terns  on  the  storage  tube  target 

provided  simply  by  the  preceding  rectangular  spots  with  uniform  dis-  are  represented  in  Fig.  8;  shaded 

writing  field;  furthermore,  odd  and  tribution  the  fluctuation  amplitude  areas  represent  the  signal  taken  off 

even  writing  fields  provide  signals  for  a  transition  from  625/.50  to  in  the  indicated  reading  field, 

for  odd  and  even  reading  fields.  525/60  may  be  shown  to  rt:16  per- 

respectively.  The  first  reading  field,  cent  for  a  single  field;  for  a  frame  Improved  Resolution 

however,  derives  its  signals  from  it  is  reduced  to  half  this  value  and  Kvidently,  the  preservation  of 
the  sum  of  the  two  preceding  fields  averaged  over  the  entire  period  of  interlace  resolution  is  not  consist- 

for  the  transformation  525  60  to  i  second  it  vanishes.  Loss  of  in-  ent  with  the  reproduction  of  a  flat 

•>25/.50  and  is  entirely  free  of  pic-  terlace  resolution  and  10-cps  field  object  field  by  individually  flat 

ture  signals  for  the  transformation  flicker  occur  as  in  the  preceding  image  fields  or  image  frames  when 

625/50  to  525/60.  example.  the  field  freiiuency  is  changed,  pro- 

Every  fifth  field  of  a  reproduced  With  a  double-width  writing  spot  vided  that  our  general  assumptions 

50-cycle  picture  has  double  bright-  and  a  single  line  width  reading  spot,  regarding  full  storage,  complete 

ness,  every  sixth  field  of  a  repro-  interlace  resolution  is  lost  even  for  erasure,  and  instantaneous  writing 

duced  60-cycle  picture  is  black.  It  a  single  frame;  on  the  other  hand,  are  fulfilled.  Consider,  then,  the 

must  be  anticipated  that  this  jump  the  intensity,  for  a  flat  object  field,  intensity  variation  in  the  image 

in  picture  brightness,  with  a  repe¬ 
tition  rate  of  10  cps,  will  prove  dis¬ 
turbing  to  the  viewer.  Since  the 
50-cycle  system  and  60-cycle  system 
are  not  synchronized,  the  phase  of 
the  anomalous  field  period  will  tend 
to  drift,  rendering  correcting  meas¬ 
ures  difficult.  It  will  not  coincide 
exactly  with  one  scanning  field  as  in 
the  figure,  but  be  distributed  in 
some  fashion  between  two  succes¬ 
sive  reading  fields. 

Interlace  Resolution 

In  the  next  succeeding  suhperiod 
of  1/10  second,  odd  writing  fields 
produce  the  picture  signals  for  even 
reading  fields  and  vice  versa.  It  can 
readily  be  demonstrated  that  this 
inversion  in  the  relationship  of  the 
interlaced  fields  leads  to  a  loss  of 
the  vertical  resolution  resulting 
from  interlacing. 

For  example,  suppo.se  that  the 
original  picture  consists  of  262  odd 
black  lines  and  262  even  white  lines. 

Then,  in  the  first  subperiod  odd 
lines  of  the  reproduced  625 /nO  pic¬ 
ture  will  be  black,  even  lines  white; 
however,  in  the  next  subperiod  the 
odd  lines  will  be  white  and  the  even 
lines  black,  so  that,  averaged  over  a 
full  il-second  period,  the  picture 
will  appear  a  uniform  gray. 

The  loss  of  interlace  resolution 
and  the  presence  of  the  low-fre¬ 
quency  field  flicker  described  above 
clearly  render  a  system  employing 
double-width  reading  and  writing 


FIG.  6 — Relationship  botwoon  writing  and  reading  process  when  double-width 
reading  spot  is  employed 


FIG.  7 — Relationship  between  writing  and  reading  process  when  single-line-widRi 
reading  spot  is  employed 
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which  may  lie  expected  with  rec- 
tanjrular  writiny'  and  readin^'  spots 
whose  vertical  extent  is  exactly 
e(iual  to  a  line  width.  Interlace 
resolution  is  now  preserved. 

The  picture  sijrnals  obtained  for 
a  se(|uence  of  12  readiny^  lines  and 
an  etpial  mimher  of  reading  fields 
fconstitutinv'  one  complete  ^.-second 
period)  are  shown  in  Fi)r.  This 
chart  indicates;  The  averatre  in¬ 
tensity  for  two  fields  out  of  six  is 
reduced  to  half  that  of  the  remain¬ 
ing'  fields,  as  for  the  last  example. 
The  four  normal  fields  are  tlat ;  in 
The  two  anomalous  fields  the  line 


iiiten.'ity  lluctiiates  approximately 
in  the  ratio  of  5:1.  .Averajred  over 
a  full  .second  period,  the  line  in¬ 
tensity  is  constant. 

In  brief,  interlace  resolution  is 
purchased  at  the  cost  of  a  fluctu- 
atiiij'  intensity  variation  within  the 
imay'e  (with  a  periodicity  of  1  50 
jiicture  height)  added  onto  the  field 
flicker  which  is  observed  in  systems 
with  double  spot  width.  This  prob¬ 
ably  represents  the  best  compromise 
which  can  be  achieved  under  the 
assumed  conditions. 

The  effect  id'  incomplete  storay'e, 
such  as  miy'ht  be  p.resent  with  a 


leaky  camera  tidie  tar>'et,  can  mo>: 
readily  be  recojrnized  with  a  dia- 
jrram  like  that  in  Fijt.  <».  It  shows 
that  the  picture  signal  would  de¬ 
crease  with  increasiiijr  lentfth  oi 
the  arrows  shown.  Thus,  for  the 
transition  525  (io  to  (>25/50,  there 
would  be  a  gradual  decrease  in  in¬ 
tensity  in  the  course  of  a  1  10-sei- 
ond  subperiod,  terminated  in  an 
abrupt  increase;  for  the  transition 
()2.5  .50  to  525  tiO.  there  would  l>e 
instead  a  gradual  increase  in  imaye 
intensity  terminated  by  an  abrupt 
drop  to  zero.  This  should  prove 
more  disturbiny  than  the  contrast 
variation  with  perfect  storaye.  In¬ 
terlace  resolution  would  be  lost  as 
before. 

Incomplete  eliisure  by  the  read- 
iny  beam  would  ctiuse  trailiny  for 
nioviny  objects;  ;it  the  same  tinu- 
it  would  reduce  somewhat  the  am¬ 
plitude  of  the  intensity  lluctinit ions. 

If  the  wrifiny  process  is  not  in¬ 
stantaneous.  but  p«'rsists  for  an 
:i|ipre(  table  fraction  of  the  writiny 
frtime  iteriod  (as  the  result  of  the 
Iiersistence  of  the  picture-tube 
phosidior  in  a  kinescope-camera 
tube  converter)  the  amplitude  of 
the  intensity  fluctuations  also  is  le- 
duced.  Trailiny  will  be  observeil 
if  the  ((ersistence  exceeds  a  friime 
period.  Since  phosphoi-  decay  is 
not  abrupt,  but  yradtnil.  some  trail¬ 
iny  will  be  noted  if  the  deciiy  is 
made  slow  enouyh  to  yieatjy  reduce 
the  field  and  bar  flicker  which  is 
observed  with  ii  nipidlv  deoiyiny 
phosphor. 

Flicker 

.511  flicker  effects  could  Pe  r< - 
moved  completely  if  the  wrifiny- 
spot  briyhtness  would  remain  un- 
chanyed  for  an  entire  writiny  frame 
IK-riod  and  would  then  be  corrected 
to  take  on  its  new  value.  In  this 
case  the  readiny  and  writiny 
process  for  a  tlat  object  field  miyh* 
be  repre.sented,  for  the  transition 
(125  50  to  525/()0,  by  the  diayiam 
in  Fiy.  U).  The  broadeniny  of  the 
arrows  symbolizes  the  increase  in 
stored  chiirye  in  the  period  inter- 
veniny  between  successive  erasures 
by  the  re.idiny  beam.  The  tin;e 
relation  between  the  writiny 
process  and  readiny  process  has 
here  become  entirely  irrelevant. 

The  writiny  portion  of  such  .a 


PIG.  8  -  Picture  signal  (shaded  area)  and  charge  left  after  reading  (clear  area)  for 
flat  object  field  when  double  width  writing  beam  and  single  line  width  reading 
beam  is  employed 


625/ 50 -►525/60  NUW9ER  0^  HEADING  FIELD 

2  34  5  6  7  69  10  n  12 


FIG.  9 — Picture  signal  (shaded  area)  and  charge  left  stored  (clear  area)  for  flat 
object  field  when  single-line-width  reading  and  writing  spots  are  employed 
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FIG.  10  Relationship  between  writinq  and  reading  process  in  coneerter  consistinq 
ol  storage  kinescope  and  storage  camera  tube  (single-line-width  reading  and  writing 
spots) 


i:oiivei'.''ion  system  has  the  hasie 
Iiroiierties  of  a  storage  kiiieseniie. 
whereas  the  reatlintr  |)«>rti(in  may  he 
any  piekui)  system,  of  it  storage  or 
nonstorjitre  tytie.  The  usefulness  of 
sneh  a  tk'viee  for  stantlaiils  ctin- 
version.  as  well  as  the  possihility 
of  its  realization,  have  heen  reeojr- 
nized  hy  Sidiriiter. 

Proposed  System 

In  the  arrangement  proiio.seil  hy 
Sehriiter  CFitr.  11'  the  eleetron 
emission  is  in-ovided  hy  a  uni¬ 
formly  illuminated,  extended  eon- 
duetinjr  photoeathode  which  is  de- 
liosited  on  a  |terforateil  insulating 
sheet.  .\s  the  insuliitor  is  scanned 
hy  a  medium-velocity  constiint-cur- 
i-eiit  beam,  a  closely  spaced  col¬ 
lector  yrill  (or  lran.s))arent  con- 
ductin>!  film)  is  modu!at(‘d  hy  the 
writing  picture  siy'iuils.  As  a  re¬ 
sult,  the  insulator  spot  scanned  at 
itny  moment  tends  to  assume  ( by 
distribution  of  its  .secondary  emis¬ 
sion)  the  instantiineous  iiotential  of 
the  jrrill. 

In  this  manner  an  essentially  sta¬ 
tionary  charge  pattern  is  jrenerated 
on  the  insulator.  chan>res  occurrinjr 
only  as  there,  are  changes  in  the 
transmitted  scene.  This  charjre 
pattern  controls  the  emission  of  the 
photocathode  by  cojdanar  jfi'id 
action — field  leaka>re  throutrh  the 
insulator  perforations.  The  re¬ 
mainder  of  the  .storage  kinesco|H-  is 
essentially  an  imatre  tuU*. 

.Schrdter  has  sujry'ested  the  trans¬ 
formation  of  this  .system  into  a 
standards  converter  by  reitlaciny 
the  tluorescent  .screen  hy  an  aia-r- 
ture  and  multiplier  and  i)rovidintf 
transverse  detU'ctinjr  coils  actuated 
at  readinjr  line  and  field  frequency. 
The  reading  portion  is  here  simjily 
.111  imajre  dissector.  The  instanta¬ 
neous  potential  of  the  nfill  would 
intluence  the  i)hotot*mi.ssion,  result- 
inv  in  a  siijieriiosition  of  the  writ¬ 
ing'  signals  on  the  readintr  siyiials. 
This  would  he  most  serious  with  the 
nonstoratre  (dissector-tyiie)  read- 
itiK  section  here  contemplated,  hut 
spurious  intensity  fiuctuations  de- 
iiendent  on  picture  content  would 
occur  also  if  the  readintr  iiortion  of 
the  converter  were  an  imatre  orthi- 
con,  provided  that  a  i-hanjre  in  field 
frequency  is  involved. 

There  are  other  systems  involv- 


injf  the  storage  kinescope  luinciiile 
from  which  this  crosstalk  could  he 
elimiiiiited.  However,  the  iierfec- 
tion  of  these  devices  meets  con¬ 
siderable  technical  ditficulties  and 
none  of  them  have  heen  tried  so  far 
even  on  an  exiierimental  basis. 
However  attractive  they  are  in 
principle,  they  do  not  constitute  a 
means  of  solvintr  the  problem  of 
standards  conversion  at  present  or 
in  the  near  future.  This  aiiproach 
is  not  neydected;  work  on  the  de¬ 
velopment  of  new  types  of  stand¬ 
ards  converters  is  in  progress. 

•At  the  present  time  there  are 
.just  two  methods  of  standards  con¬ 
version  lietween  systems  with  dif¬ 
ferent  field  frequencies; 

The  intermediate  film  method, 
which  is  fundamentally  capable  of 
yieldinjr  nood  results,  hut  will  in¬ 
troduce  serious  (licture  deteriora¬ 
tion  unless  jrreat  care  is  exercised 
in  controllin>r  the  photo^rraphic 
Iiroce.ss  and  the  instantaneous 
method  of  .si>rnal  conversion,  utiliz¬ 
ing  a  picture  tube  and  camera  tube, 
which  inevitably  introducc’s  a  cer¬ 
tain  amount  of  ohjeckionahle  low- 


frequency  tiicker.  Storajte-tuhe 
converters  utilizinj;  tubes  of  known 
type  are  subject  to  the  same  draw¬ 
back.  The  emiiloyment  of  loiiK-per- 
sistence  [ihosiihors  in  the  kinescope 
would  reduce  the  tiicker  etfects  to 
some  extent;  but  their  practical 
elimination  by  this  means  would 
also  lead  to  trailinjr  effects  on  mov- 
injr  objects. 
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Tomato  Classification 


The  Aqtron,  photoelectric  bridge  spectrophotometer  designed 
ior  grading  tomatoes  by  color 


FIG.  1-  Cross  section  oi  the  light  source  ond  phototube  assem¬ 
bly  for  the  instrument 


By  TRAVER  J.  SMITH  and  RICHARD  A.  HUGGINS 


Magnuson  Engineers 
Snyt  Joae,  Calif. 


Huggins  Laboratories 
Park,  Calif. 


WHEN  TOMATOES  are  delivered 
by  the  Rrower  to  the  canning 
plant  they  are  usually  inspected  by 
a  state  or  state-federal  inspector 
for  various  factors,  including  color. 
The  grading  is  based  on  a  random 
sampling  procedure  and  the  toma¬ 
toes  are  classified  as  well  colored, 
fairly-well  colored  or  cull  in  accord¬ 
ance  with  U.  S.  Government  Stand¬ 
ards.  Disagreements  as  to  grade 
nearly  always  concern  tomatoes  of 
borderline  color. 

Tomatoes  are  graded  for  color  by 
comparison  with  .specially-prepared 
color  photographs.  The  inspectors 
are  carefully  trained  in  color  com¬ 
parison  and  are  closely  supervised. 
Work  periods  are  adju.sted  to  avoid 
eye  fatigue  and  the  inspectors  are 
continuou.sly  shifted  among  the 
many  grading  stations  to  assure 
uniform  .statewide  grading. 

With  all  these  precautions,  there 
persists  the  feeling  that  grading 
suffers  from  human  differences  be¬ 
tween  in.spectors.  These  differences 
can  be  eliminated  through  the  use 
of  a  color-measuring  instrument. 

Shown  in  operation  in  the  photo¬ 
graph,  the  new  instrument,  the 
Agtron,  was  developed  especially 
for  tomato  inspection  by  Magnuson 


Engineers  in  consultation  with 
Huggins  Laboratories.  It  has  been 
tested  and  approved  by  the  state 
and  will  now  be  used  by  California 
tomato  inspectors  for  precision 
color  grading.  With  the  in.stru- 
ment,  tomato  grading  is  (luick. 
simple  and  positive.  Sample  toma¬ 
toes  are  cut  in  two  and  inspected 
visually.  When  the  color  grade  is 
not  immediately  apparent,  the  in¬ 
strument  is  used.  The  two  tomato 
halves  are  placed  in  spring-sup- 
ported  cradles  and  moved  into 
position.  Phototubes  view  them 
through  red  and  blue  filters  while 
the  tomatoes  are  illuminated  by 
low-pressure  neon  and  mercury- 
vapor  lamps.  A  sketch  of  the  phys¬ 
ical  setup  is  shown  in  Fig.  1. 

To  adjust  for  tomato  variations, 
the  red  reflectance  is  set  to  a  full- 
scale  meter  reading  of  100  and  then 
the  band  selector  switch  is  i)ressed 
to  give  a  blue-reflectance  reading. 
The  ratio  of  red  reflectance  to  blue 
reflectance  has  been  demonstrated 
to  represent  the  maturity  of  the 
tomato.  The  meter  .scale  is  cali¬ 
brated  in  red,  yellow  and  green 
bands  to  indicate  the  three  classi¬ 
fications  of  ripene.ss.  These  bands 
were  established  by  correlating 


numerical  scale  readings  with  the 
average  judgment  of  a  number  of 
experienced  inspectors. 

Color  Considerations 

Visual  color  sensations  in  the 
human  eye  are  the  combined  effect 
of  the  spectral  reflectance  of  the 
surface  viewed,  the  spectral  energy 
distribution  of  the  illuminant,  the 
spectral  absorption  of  the  transmit¬ 
ting  medium  and  the  spectral  sensi¬ 
tivity  of  the  eye.  In  judging  to 
matoes  by  eye,  the  inspector  is 
attempting  to  evaluate  the  first  fac¬ 
tor  while  the  other  three  factors  are 
subject  to  probable  variations.  In 
addition,  his  judgment  may  be 
modified  by  the  following  secondary- 
considerations :  surface  gloss  of  the 
tomato,  its  size  and  shape,  its  in¬ 
ternal  cell  structure,  variations  in 
color  over  the  cut  surface,  direction 
of  incident  light,  conditioning  the 
inspector  has  received  from  exami¬ 
nation  of  previous  tomatoes  and  the 
contrast  between  a  given  tomato 
and  others  within  view. 

Figure  2  shows  the  spectral  re¬ 
flectance  curves  of  four  tomatoes 
graded  as  marked.  Curve  number 
one  is  identified  as  below  minimum, 
fairly  well  ripened;  curve  two  is 
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by  Spectrophotometry 

I'o  eliminate  human  element  in  judgment  of  color,  bridge  spectrophotometer  measures 
ratio  of  reflectance  at  two  critical  points.  Technique  is  applicable  to  grading  other  agricul¬ 
tural  products  by  use  of  appropriate  points  on  spectral  reflectance  curves 


iipproximate  minimum,  fairly  well 
ripened,  curve  three  is  approxi¬ 
mately  minimum,  well  ripened  and 
curve  four  is  definitely  well  ripened. 

The  presence  of  chlorophyll  in  the 
Kreener  tomatoes  is  responsible  for 
the  dip  at  680  millimicrons.  Curves 
for  relative  eye  sensitivity  and  rela¬ 
tive  daylipht  enorK.v  have  been  su¬ 
perimposed.  Their  effect  is  to  mod¬ 
ify  the  tomato  curves  to  the  form  of 
Fi}f.  3  which  represents  the  rela¬ 
tive  visual  stimulation  by  which 
one  recognizes  color  difference. 

In  development  of  the  instru¬ 
ment,  the  primary  objective  was  to 
eliminate  the  many  variables  dis- 
cus.sed  and  to  produce  an  instru¬ 
ment  which  would  be  direct  reading 
and  suitable  for  use  by  nontechnical 
personnel.  Additional  desirable 
features  were  that  the  instrument 
would  not  require  destruction  of 
the  tomatoes  beyond  cutting  in  two, 
it  would  be  portable,  rugged,  un¬ 
affected  by  weather  conditions  in 
open  field  stations,  simple  to  cali¬ 
brate  and  standardize,  not  suscep¬ 
tible  to  inaccuracies  from  varying 
supply  voltage  and  moderately 
priced  because  of  the  quantities 
needed.  Since  production  problems 
are  not  involved,  it  is  only  neces¬ 
sary  to  grade  one  tomato  at  a  time. 
Further,  the  equipment  is  not  re¬ 
quired  to  serve  any  other  purpose 
than  evaluating  tomato  color. 

The  circuit  of  the  instrument  is 
shown  in  Fig.  4.  Selected  blue  and 
red  reflectance  responses,  contain¬ 
ing  120-cps  modulation  from  the 
a-c  light  sources,  feed  a  6SJ7 
followed  by  half  of  a  fiSN7.  Both 
tubes  are  a-c  amplifier  stages.  The 
other  half  of  the  6SN7  is  a  detector 
whose  output  goes  to  the  bridge 
vtvm  formed  by  two  halves  of 
another  6SN7  with  the  meter  con¬ 
nected  across  the  two  cathodes. 
Various  types  of  d-c  amplifiers  were 


investigated  but  were  discarded  be¬ 
cause  of  their  inherent  drift  and 
poor  stability. 

Operation  is  as  follows;  Refer¬ 
ence  to  the  spectral  reflectance 
curves  of  Fig.  2  shows  that  there 
are  two  well-established  plateaus, 
one  in  the  400  to  520-millimicron 
region  and  the  other  in  the  640  to 
740-millimicron  region.  Operation 
is  based  upon  the  fact  that  the  ratio 
of  monochromatic  reflectances  in 


FIG.  2 — Spectral  railectonc*  cunrea  tor 
lour  qradea  o<  tomatoea.  Normal  Tiaibil- 
ity  curra  and  apactral  anargy  diatribu- 
rion  oi  aunllght  haaa  baan  auparimpoaad 


these  two  bands  forms  a  dimension¬ 
less  function  which  indicates  the 
ripeness  of  the  tomato.  Such  a 
function  is  independent  of  varia¬ 
tions  which  would  affect  the  abso¬ 
lute  spectral  response  of  the  instru¬ 
ment.  Previously,  general  proof  of 
a  definite  relationship  between  spec¬ 
tral  reflectance  curves  of  agricul¬ 
tural  products  and  their  maturity 
had  been  published  by  White*. 

Selection  of  light  sources  dictated 


FIG,  3 — Curvaa  oi  Fig.  2  aa  modiilad  by 
!ha  normal-Tiaibtlity  and  aunllgbt-iUu- 
mination  currea.  Tha  curraa  indlcata  tha 
color  diliarencaa  tha  inapactor  aaaa 


FIG.  4 — Circuit  ol  tha  bridga  apactrophotomatar  includaa  two  atagaa  oi  omplliicatlon 
and  a  dotactor  ahaad  oi  tha  meaauring  bridga 
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Plug-in  phototube  enclosure  projects  downward  through  the  chassis  aboee  the 
grading  compartment.  The  inner  surfaces  of  the  compartment  are  finished  in 
black  to  preTenI  unwanted  spurious  reflections.  Reference  control  and  band-selection 
control  are  on  front  panel 


the  use  of  monochromatic  elements 
to  eliminate  spectral-response  dif¬ 
ferences  in  phototubes  as  well  as 
spectral  shifts  in  iiKinir  lifrlit 
sources  Use  of  white  lijrht  with 
standard  optical  filter  combinations 
(lid  not  produce  sufficient  mono¬ 
chromaticity. 

The  final  solution  was  a  low-pres¬ 
sure  mercury-vapor  arc  in  conjunc¬ 
tion  with  a  CorninK  number  5113 
filter  to  isolate  the  4.‘lfi-millimicron 
mercury  line  and  a  low-pressure 
neon  arc  lamp  with  a  Corning  num- 
Irer  2412  filter  to  isolate  the  fs{2,  64h 
and  651-millimicron  neon  lines. 
These  three  dominant  neon  lines 
are  sufficiently  close  together  to  ap¬ 
proximate  a  single  line  since  the 
tomato  curves  are  fiat  over  this 
band  of  wavelengths. 

Type-926  phototubes  with  S-3 
sjiectral  respon.se  were  used  because 
of  their  good  sensitivity  in  the 
chosen  region. 

Grading  Procedure 

Graphically,  the  grading  proce¬ 
dure  may  be  represented  by  Fig.  5. 
Fir.st,  the  unit  is  .set  up  for  use  by 
balancing  out  the  dark  current  for 
each  color.  This  is  accomplished  by 
using  the  red-balance  and  blue- 
balance  controls  shown  in  the  ac¬ 
companying  circuit.  This  operation 
establishes  the  baseline  along  the 
■Y-Jixis  shown  in  Fig.  5.  The  zero- 
.set  control  in  the  bridge  jilate  sup¬ 
ply  is  used  to  adjust  for  warmup 
drift.  Next,  a  standard  white  di.sk 


FIG.  5  -Graphical  representation  of  to¬ 
mato  grading  procedure.  Curres  1  to  4 
have  the  same  identification  as  in  Fig.  2 
and  are  described  in  text 


with  equal  reflectance  in  the  red 
and  l)lue  regions  is  inserted  in  the 
tomato  test  jiosition  and,  using 
the  ratio  control  shown  in  the  out- 
l>ut  circuit  of  the  red-response 
phototube,  blue  .sensitivity  is  set  at 
Iff  times  red  sensitivity.  This  es¬ 
tablishes  test  points  C  and  I>  in 
Fig.  5  and  [oovides  full-scale  sen¬ 
sitivity  for  the  various  tomato 
.irrades.  The  instrument  is  now 
fully  calibrated  and  ready  to  grade 
tomatoes. 

During  grading,  the  tomato 
halves  are  put  in  position  and  the 
red  res|)on.se  is  adjusted  to  read  lOfi 
on  the  meter  scale,  by  use  of  the 
reference  control  on  the  front  panel. 
This  establishes  *)peraling  point  H 
(h'ig,  5)  for  that  particular  tomato. 
In  effect,  this  procedure  causes  the 
spectral  reflectance  curves  of  all 
tomatoes  tested  to  pass  through 
jioint  h'  regardless  of  their  grade, 
size,  shape  or  other  variables.  The 
amplifier-gain  control  is  originally 
set  so  that  the  reference  control  will 
have  ade(iuate  range  for  the  estab¬ 
lishment  of  point  h’  for  all  grades 
from  wel!-ripene<l  to  cull  and  for  all 
diameters  from  two  to  four  inches. 

Dperating  the  push-button  color 
selector  then  switches  the  ganged 
control  to  blue  resjionse  and  the 
grade  of  the  tomato  is  read  directly 
<in  the  meter.  The.se  reading.s  are 
represented  by  the  points  marked 
F  in  P'ig.  5.  This  illustrates  the 
scale  spread  residting  from  the  ten- 
to-one  ratio  lu’eviously  established. 


Grading  itoints  F  range  from  8  to 
S6  on  the  meter  dial  while  the  ac¬ 
tual  ratios  from  the  spt'ctral  re- 
tlectance  curves  produce  a  range  of 
only  0.086  to  0.185. 

The  instrument  is  housed  in  a 
deep  cabinet  with  a  drawer-type 
grading  carriage.  Spring-loaded 
cups  press  the  halved  tomatoes 
against  a  reference  plane  estab¬ 
lished  by  cros.sed  fine  wires.  The 
inner  surfaces  of  this  comiiartment 
are  blackened  to  prevent  spurious 
reflections.  The  phototubes  are 
mounted  in  a  plug-in  enclosure, 
illustrated  above.  The  enclosure 
l)rojects  <lownward  through  the 
chassis  deck  above  the  grading  com- 
l>artment.  Only  the  reference  con¬ 
trol  and  the  red-to-blue  band-selec¬ 
tion  control  are  brought  out  to  the 
front  [lanel. 

The  .Agtron  weighs  65  lb  and  has 
carrying  handles.  It  operates  from 
115-v  6tf-cps  with  built-in  regulated 
power  sujjply,  drawing  1.0  ampere. 

Successful  development  of  this 
grading  device  suggests  the  practi¬ 
cality  of  grading  many  agricultural 
products  in  a  similar  way  by  utiliz¬ 
ing  the  salient  points  of  spectral 
reflectance  curves. 
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SINGLE-BAND 
AUDIO  GENERATOR 


1  In*  roinplele  raii'ie  from  30  to  15.000  cycles  is  covered  by  varyinji  a  sinjile  re>i>taiiee. 
riiree-tiila*  «]e\  iee  {lives  choice  of  outputs:  either  5  volts  across  250  ohms  or  30  \olts 
acros>  5.00(t  ohms.  Principles  are  applicahle  to  equipment  for  video  or  1-f 


THK  itfvice  to  be  described  is  a 
simple  resistance-tuned  sinu- 
-oidal  oscillator  that  is  capable  of 
covering  the  audio-frequency  ranjre 
with  the  variation  of  a  sinjrle  re¬ 
sistor.  This  oscillator  was  develoiH*d 
to  meet  the  need  for  a  circuit 
providing  excellent  waveform  and 
constant  output  voltage  without  re- 
ipiirinK  the  use  of  ))recise,  expen¬ 
sive  components. 

Several  types  of  resistance-capac¬ 
itance  oscillators  have  l)een  de¬ 
scribed  in  the  literature.  Each  con- 
-ists  of  an  amplifier  with  either  one 
or  two  feedback  connections.  A  fre- 
Muency-selective  network  is  placed 
in  one  feedback  loop,  while  an  am¬ 
plitude  re»rulator  such  as  a  lamp  or 
thermistor  may  be  placed  in  the 
other  feedback  loop.  The  condition 
for  steady-state  oscillation  is  met; 
that  is,  a  net  lo<ip  jrain  of  unity  at 
zero  phase  antrle  is  produced. 

It  is  of  interest  to  consider  some 
of  the  frequency-selective  networks 
employed  in  these  o.scillators.  Per¬ 
haps  the  first  used  in  such  an  aj)pli- 
cation  is  the  half-Wien  bridtre'  of 
My.  I  A.  Here  a  broad  maximum, 
accompanied  by  zero  i)hase  shift,  is 
obtained  at  the  operatiny  freipiency. 
This  network,  which  is  jdaced  in 
the  jKisitive-feedback  path  of  the 
oscillator,  recfuires  the  variation  of 
two  capacitors  or  two  resistors  to 
chanye  the  operatiny  freipiency  for 
a  constant  attenuation  and  constant 
oscillator  output  voltaye. 

second  network  is  the  twin-T  . 
Fiy.  IB,  which  produces  a  null  at 
the  operatiny  frequency.  This  net- 
w<prk,  placed  in  the  neyative-feed- 
back  loop,  requires  that  three  cir¬ 
cuit  elements  be  varied. 

The  phase-shift  network  of  Fiy. 
IC  has  been  employed  as  an  oscil- 

EL ECTRON ICS  — Jonuory,  7952 


By  PETER  G.  SULZER 

iiiirt'ttu  of  StiintlnnlM 
Washtntffoti.  />.  r 


lator  in  connection  with  a  sinyle- 
staye  amplifier.  The  oscillator  is 
usually  operated  at  a  fixed  fre¬ 
quency,  since  tuniny  reiiuires  a 
three-yany  capacitor  or  resistor. 

Likewise  the  circuits  of  Fiy.  ID' ' 
and  Fiy.  IE'  reciuire  yanyed  capaci¬ 
tors  or  resistors  for  tuniny.  The 
last  network,  Fiy.  IF,  who.se  appli¬ 
cation  in  an  oscillator  and  .selective 
am])lifier  has  been  de.scribed  by 
V'illard',  consists  of  tw(»  all-pass 
pha.se  shifters  in  cascade  to  ))rovide 
a  total  pha.se  shift  of  180  deyrees  at 
the  operatiny  frequency.  .A  sinyle 
staye  of  amplification  is  sufficient 
to  complete  the  oscillator,  and  a  con¬ 
stant  output  voltaye  with  variable 
fre<|uency  is  obtained  by  chanyiny 
laith  resistors  li  or  both  capacitors 
C.  .-Vecurate  trackiny  of  these  com¬ 
ponents  is  not  re<iuired. 


It  has  l)een  pointed  out  that 
variable-frecpiency  operation  may 
be  obtained  by  chanyiny  either  one 
resistor  or  one  capacitor.  Since  all- 
))a.s.s  sections  are  u.sed,  a  constant 
attenuation  is  provided  in  .spite  of 
the  fact  that  ditferent  time  con¬ 
stants  may  lie  employed  in  the  two 
phase  shifters.  However,  this 
scheme  suffers  from  two  serious 
drawbacks.  If  a  10-to-l  (orlaryer' 
fre<|uency  ratio  is  re<iuired,  a  con- 
.siderably  laryer  variation  in  the 
variable  time  constant  must  be  pro¬ 
duced.  In  a  practical  oscillator  this 
may  impose  a  heavy  load  on  the 
phase  inverter  at  one  extreme  of 
the  frequency  ranye,  violatiny  the 
condition  leipial  but  opp<<site  input 
voltayes)  required  to  produce  the 
all-pass  structure.  .A  second  limita¬ 
tion  is  that  a  very  nonlinear  fre¬ 
quency  scale  is  produced. 

Fiy.  2A  shows  the  vector  dia- 
yram  u.sed  in  analyziny  the  pha.se- 
shift  networks  of  Fiy.  IF.  As  men¬ 
tioned,  two  ecpial  voltayes  of  op- 


Rear  view  oi  the  complete  oscillator  with  back  and  top  remoeed.  Resistor  B  in  center. 
Front  panel  has  calibrated  dial,  qaln  control  and  hlqh-low  impedance  output  switch 
as  well  as  output  terminals,  on-oli  switch  and  fuse 


posite  phase  are  applied  to  the 
series  R-C  circuit.  A  constant-out¬ 
put  (all-pass)  network  is  obtained 
as  a  con.sequence  of  the  fact  that 
the  voltapres  across  the  resistor  and 
the  capacitor  are  90  degrees  out  of 
phase.  Thus  the  locus  of  the  tip  of 
the  output-voltage  vector  is  a  semi¬ 
circle  as  either  the  frequency  or  the 
time  constant  is  varied,  providing 
the  load  impedance  is  very  high. 

In  considering  the  above,  the 
writer  was  led  to  question  what 
would  happen  in  such  a  network  if 
the  phase  difference  between  the 
input  voltages  were  90  degrees  in¬ 
stead  of  180  degrees.  This  is  shown 
in  Fig.  2B,  where  F,  and  are 
the  input  voltages.  Eg  and  Er  are 
the  voltages  across  the  resistor  and 
capacitor  respectively,  and  is 
the  output  voltage.  As  before,  the 
locus  of  the  junction  of  Ec  and  Eg 
is  a  semicircle.  However,  this  semi¬ 
circle  passes  through  the  origin, 
and  hence  E„  e.vperiences  a  null. 

In  a  practical  network  the  magni¬ 
tude  of  Eg,  whose  phase  has  been 
shifted  90  degrees,  may  vary  with 
frequency.  The  dashed  lines  of  Fig. 
2B  show  the  condition  where  £■»> 
E,.  It  is  apparent  from  the  geom¬ 
etry  that  the  production  of  a  null  in 
E„  is  independent  of  the  magnitude 
of  Eg.  This  fact  suggests  the  prac¬ 
tical  network  shown  in  Fig.  2C,  in 
which  a  phase  lag  of  slightly  less 
than  90  degrees  is  prtiduced  by  R, 
and  C,.  The  resistors  R.  and  R, 
function  as  an  attenuator  to  render 
Eg  and  E,  approximately  equal  at 
the  middle  range  of  frequencies.  In 
drawing  the  accompanying  vector 
diagram  it  was  assumed  that  R  was 
much  greater  than  both  R,  and  the 
reactance  of  C,. 

It  will  be  noted  that  a  true'^iull 


Bands 

treading 

1  The  mitwork  in  Fi>?.  3  covers  30 

1  to  15,000  cycles  ii 

one  raiijrt 

.  Use  the 

values  l)eli>w  in  inicrofarails 

for  C  and 

C'l  to  cover  20  to  20.000  cvcl 

>s  in  three 

decade  ranges. 

Frecpiency  range 

Capiicitor  Capacitor 

c 

C, 

20-200  cycles _ 

0.5 

10.0 

200-2,000  cycles. . 

0  05 

1.0 

2  kc-20  kc . 

0  005 

0.1 

ResisUjr  R  is  also 

hanged  to 

a  variable 

50,000  ohms  witli  fixed  330  ohms. 

is  not  obtained,  since  the  phase 
shift  of  Eg  is  less  than  90  degrees. 
However,  five  interesting  points  are 
observed  on  the  vector  diagram. 
Points  1  and  2  produce  90-degree 
phase  shifts  in  En,  accompanied  by 
two  different  degrees  of  attenua¬ 
tion.  .\t  point  3,  Eo  passes  through 
a  minimum,  accompanied  by  a 
phase  shift  between  zero  degrees 
and  90  degrees.  Point  four  produces 
zero  phase  shift  with  some  attenua¬ 
tion,  while  at  point  five  E„  becomes 
equal  to  Eg  in  magnitude  and  phase. 

Suppose  that  this  network  is  in- 


FIG.  1 — Frequency -selectiTe  networks 
employed  in  resistance-capacitance  os 
cillators 


serted  in  the  negative-feedback 
path  of  an  amplifier,  and  also  sup¬ 
pose  that  controlled  positive  feed¬ 
back,  independent  of  fretiuency,  is 
applied.  As  the  positive  feedback 
is  increased  to  where  the  negative 
feedback  through  the  network  is 
cancelled,  oscillation  will  com¬ 
mence. 

Since  the  condition  for  oscillation 
requires  zero  phase  shift,  the  net¬ 
work  must  be  operating  at  points 
4  or  5.  However,  oscillations  will 
take  place  at  point  4,  since  greater 
attenuation  (and  less  negative  feed¬ 
back)  is  obtained  here.  If  either 


/i  or  C  is  varied,  variable-frequency 
operation  will  be  obtained.  As  the 
frequency  is  varied,  however,  point 
4  will  move  along  the  X  axis,  indi¬ 
cating  a  change  in  the  magnitude 
of  Ev.  This  requires  a  readjustment 
of  the  positive  feedback,  producing 
a  variation  of  the  oscillator  output 
voltage.  Fortunately  the  magni¬ 
tude  and  phase  angle  of  Eg  vary 
with  freciuency  in  such  a  manner 
that  the  variation  of  Eo  is  partially 
compensated. 

As  a  final  step  in  the  development 
of  the  circuit,  consider  the  effect  of 
adding  a  constant  voltage  E,  to  the 
output  voltage  Eo-  This  is  easily 
accomplished  by  adding  a  resistor 
R,  in  series  with  the  ground  ter¬ 
minal  of  the  network,  as  shown  in 
P'ig.  21).  It  is  seen  that  the  per¬ 
centage  variation  in  the  magnitude 
of  En  is  greatly  decreased. 

A  typical  network  shows  an  at¬ 
tenuation  constant  within  ±  3  per¬ 
cent  over  the  frequency  range  from 
30  to  1.5,000  cps.  It  should  be  noted 
that  the  effect  of  adding  such  a 
voltage  is  to  decrease  the  rate  of 
change  of  pha.se  of  the  output 
voltage  with  frequency,  which 
would  tend  to  decrease  the  fre¬ 
quency  stability  of  an  o.scillator  em¬ 
ploying  the  network.  This  effect 
has  not  been  found  serious. 

.•\  simple  oscillator  employing  the 
network  is  shown  in  Fig.  3.  Here 
V',  is  a  single-stage  pentode  ampli¬ 
fier  followed  by  the  cathode  fol¬ 
lower  I’,.  The  frequency-selective 
circuit  is  connected  in  the  negative- 
feedback  path  from  the  cathode  of 
V,  to  the  control  grid  of  V’„  while 
positive  feedback  is  applied  be¬ 
tween  the  cathodes  of  the  tubes 
through  an  attenuator  consisting  of 
a  variable  resistor  /?,  and  two 
tungsten-filament  lamps. 

With  the  circuit  constants  shown, 
a  frequency  range  of  30  to  15,000 
cycles  was  covered  with  a  single  ro¬ 
tation  of  the  variable  resistor  R. 
The  output  voltage  was  constant 
within  ±3  percent,  while  the  wave¬ 
form  appeared  good  at  all  frequen¬ 
cies. 

The  distortion  was  not  meas¬ 
ured,  but  it  is  presumed  to  be  very 
low,  since  the  output  voltage  is  sta¬ 
bilized  at  approximately  one-(iuar- 
ter  the  level  at  which  clipping  was 
observed.  Although  a  maximum 
output  of  approximately  20  volts 
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can  be  obtained,  it  is  desirable  to 
decrease  this  to  about  5  volts  by  ad¬ 
justing  ff,. 

In  covering  such  a  wide  fre¬ 
quency  range  with  a  single  variable 
resistor,  it  is  observed  that  the  fre¬ 
quency  calibration  is  crowded  at 
the  higher  frequencies.  In  some  ap¬ 
plications,  therefore,  where  preci¬ 
sion  and  resettability  are  important, 
an  alternate  network  can  be  em¬ 
ployed.  This  permits  covering  the 
frequency  range  from  20  to  20,000 
cycles  in  three  decade  ranges.  Suit¬ 
able  circuit  values  are  shown. 

Alignment  of  the  oscillator  con¬ 
sists  principally  of  obtaining  the 
correct  amount  of  positive  feedback. 
Initially  the  resistance  of  /?,  is  ad¬ 
justed  to  its  minimum  value,  and 
the  plate  and  heater  supplies  are 
connected.  The  plate  voltage  of  V, 
should  be  between  110  and  130  volts 
with  the  indicated  plate-supply 
voltage.  With  R  adjusted  to  one- 
half  its  maximum  value  and  R,  ad¬ 
justed  to  500  ohms,  /?,  is  increased 
until  an  output  of  5  volts  is  ob¬ 
tained. 

The  frequency  control  R  is  then 
adjusted  through  its  entire  range, 
and  the  output-voltage  variation  is 
observed.  If  the  output  voltage  is 
not  constant,  R,  is  changed,  and  the 
test  is  repeated.  This  may  require 
the  readjustment  of  R,  to  obtain 
the  correct  output  voltage. 

It  is  felt  that  the  o.scillator  will 
till  the  need  for  an  economical  audio¬ 
frequency  generator  capable  of  cov¬ 
ering  a  wide  frequency  range.  With 
a  suitable  circuit  design  it  should 
be  possible  to  employ  the  same 
scheme  at  low  radio  frequencies, 
and  also  at  video  frequencies. 
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FIG.  2  -Steps  in  derlvinq  the  new  frequency-selective  network  described  In  text 


FIG.  3 — Complete  circuit  of  the  single-resistor  (ff)  oscillator.  In  low  position, 
maximum  output  is  S  v  at  2S0  ohms;  in  high  position,  30  v  is  obtained  at  an 
impedance  of  S.OOO  ohms 
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ACCURATE  TIME  for 


Top  rhassip  shows  commercial  frequency  standard  built  in.  Portion  of  front  panel 
indicates  master  clock  and  stroboscopic  monitor  also  shown  at  top 


E.s'lAHLlMf.MK.NT  (if  a  C'l Hl'flat idll 
helween  natural  iihetKimi-na 
■f  different  types  is  fretiiiently  the 
iihjective  tif  Ji  re.search  projrriim. 

•  tften  siii'h  a  pr<i>rrani  reiiuire'  ttie 
I  (imparison  of  data  taken  independ¬ 
ently  at  a  numher  of  ohservinjr  st;i- 
’ions.  and  in  many  ittses  the  \faliie 
of  the  data  niiiy  depend  upon  the 
acfUfiite  timinpr  (d'  the  development 
i){  :i  partifiilar  phenomenon. 

The  timing  eipiipment  used  at  the 
Saeramento  Peak  StJition  of  Il:ir- 
vard  ('ollejre  ( Hiserviitory  i.'  driven 
liy  synchronoits  motors.  The  deviee 
to  he  described  was  desiprued  to 
make  possible  the  ;tccnr;tte  opera¬ 
tion  of  exactly  synchronized  inter¬ 
val  timers,  exposure  timers,  and 
.•locks  at  a  number  of  different  st;i- 
tions  on  Sacramento  Peak. 

.A  block  diajrram  of  the  timing 


system  is  shown  in  Kip'.  1.  Kssen- 
tiallj'  it  consists  of  a  fre(iuency 
standard  that  v'enenites  a  fre- 
(|uency-stiible  voltage,  a  phiise- 
shiftei-  to  provide  a  means  for 
correct iny  the  clocks,  a  power  am- 
plitiei'  to  drive  the  clocks,  and  a 
monitoring  method  for  indiciitinpr 
time  discrepancies  between  the  sys¬ 
tem  and  time  as  priven  by  radio 
station  \V\\\'. 

Frequency  Standard 

The  frei|uency  standiird  shown  in 
the  block  di;ipM-iim  is  a  commercial 
unit  built  by  the  Ernst  Norrmiin 
l.aboratories.  This  unit  consists  of 
a  temperature-controlled  (ptartz 
crystal  workinpr  at  a  fre(piency  of 
t<(>.72  kc.  The  crystal  oscillator  is 
followed  by  the  freiiuency  dividers 
necessary  to  p'ive  a  (id-cycle  output. 


By  FRED  E.  FOWLER 

Hinh  Altitinl*  ( th.sr  ri  titiirij  it* 
llfiriitifi  t' nhtrsif  u  and  tht 
I' mrt  rtiil  u  of  (\iUtrndo 
/{•nildi  y.  ( 'olnffidit 


In  terms  of  time,  this  unit  has  a 
stability  of  better  thitn  •  d.l  second 
in  2-1  hours. 

Clock  Correction 

When  several  clocks  or  timers 
are  to  U-  driven  in  the  timinpr  sys¬ 
tem,  means  must  be  provided  for 
makinp'  corrections  simultaneously 
to  all  of  the  clocks  and  timers  on 
the  line. 

One  method  of  clock  correction  is 
to  switch  the  input  to  the  power 
iimplitier  to  :i  frequency  several 
c.vcles  above  or  below  (Id  cycles'. 
Thus  the  operator  can  incretise  or 
decreiise  the  speed  of  the  clocks 
until  the  desired  time  correction  is 
ticcomplished.  This  method  was 
tried  in  ii  breadboard  model  of  the 
timinp'  system,  but  it  was  not  al¬ 
ways  possible  to  p'et  identical  re¬ 
sponse  from  the  different  rotors 
drivinpc  the  clocks  as  the  frequency 
was  switched  durinp’'  correction. 

It  appears  that  if  the  switchinp'' 
takes  )(lace  at  a  critical  iioint  in  the 
phase  relationship  between  the  two 
freipiencies  involved,  differential 
errors  between  clocks  may  be  in¬ 
troduced  by  small  differences  in  the 
mechanical  and  electrical  character¬ 
istics  of  the  motors.  If  such  an 
error  occurs,  the  differential  rotor 
displacement  usually  will  Ik*  one 
pair  of  poles,  which  results  in  a 
time  error  of  one-sixtieth  of  a 
second.  Therefore,  there  is  the 
possibility  that  after  a  number  of 
corrections  have  been  made,  a  si>r- 
niticant  different i;il  error  may  be 
accumulated  in  the  system. 

To  check  the  map'nitude  of  any 
differential  errors  introduced  into 
the  system,  the  p'ear  boxes  and 
cover  jilates  of  the  synchronous 
motors  used  to  drive  the  clocks  and 
timers  were  removed.  Reference 
marks  were  placed  on  the  expo.sed 
rotors  and  the  operation  of  the  mo¬ 
tors  was  observed  in  the  liirht  of  a 
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Scientific  Observations 

K\art  syiu'lironisiii  of  all  interval  aii<l  t*\|>uMirt‘  timer>  driven  l»\  svneliroiion>  mo¬ 

tors  (lepeinis  n|ion  a  (•rystal-»‘ontrolle<l  60-ep>  stniree  witli  stalnlitv  exeeetlin*:  -  0.1  >eeoinl 
in  hours.  IMiase  splitter  and  selsvii  permit  resettin*'  to  Vi  \  ticks  at  anv  moment 


Sti'iiliDtruii  lamp  lirt'd  at  tht*  fia-- 
'iiicncy  of  the  lanver  applied  to  the 
motors. 

Ilefore  ap|)lyin)j-  |)o\ver  to  the 
’iiotors.  the  rotors  were  |)ositioned 
•iianually  .so  that  till  of  the  refer¬ 
ence  marks  were  in  the  same  direc* 
'ion.  Rotor  displacements  that 
appeared  after  laiwer  was  applied 
.ndicated  the  differences  in  time 
reipiired  for  the  individual  rotors 
•.o  reach  .synchronous  speed.  Dilfer- 
ential  errors  due  to  the  introduc- 
•ion  of  a  correction  sifrnal  were 
observed  as  further  rotor  displace- 
ment.s. 

Three  >rrouiis  of  motors  were 
ii.sed  in  the  tests.  Hach  >rroup  con¬ 
sisted  of  motors  identical  in  model 
and  manufacture.  Two  of  the 
.■•npups  comprised  motors  of  the 
lysteresis  type  while  the  motors  of 
•he  third  jrroup  were  of  the  induc- 
*or  type.  In  each  ca.se  it  was  found 
"hat  differential  errors  could  fie 
:ntroduced. 

Phase-Shift  Method 

To  overcome  the  difficulties  oh- 
-erved  with  the  correction  method 
iust  de.scrihed  a  pha.se-shifter  is 
ised  instead  to  apply  the  correc- 
•ions  to  the  chn-ks  and  timers.  The 
ijperation  of  the  pha.se-shifter  may 
‘k‘  understood  i)y  referring'  to  the 
circuit  diay'ram.  Fin.  -.  The  out¬ 
put  of  the  fretpiency  standard  is 
■onnected  to  the  i>rimary  of  T  .  The 
primary  of  the  transformer  is 
res(pnated  tcp  imprppve  the  waveform 
pf  the  voltaye  frppm  the  frecpiency 
'tandard. 

The  secppiidary  ppf  this  trans- 
fpprmer  drives  a  resistance-caiiaci- 
‘ance  network  that  provides  three 
vppltages  (pf  e<|ual  am|ilitude  hut 
separated  in  phase  hy  120  decrees. 
F.ach  of  the  three  voltanes  is  ap¬ 
plied  to  the  nfi*!  of  a  eatho<le- 
f<p|Iower.  The  iputputs  of  these 
cathode-folhpwers,  F  F.,  and  F 


are  used  tcp  drive  the  three  stator 
windinns  of  a  selsyn.  Therefore, 
if  the  selsyn  ri.lp  r  is  turned  thripiinh 
ppiie  revolution  the  vipitane  at  the 
riptppr  is  proni'essively  shifted  in 
phase  throujrh  :{I50  dejrrees  with  re¬ 
spect  to  the  voltane  at  the  ppufiuit 
ipf  the  frequency  standard. 

Shiftinn  the  phase  throiiyh  :>(!() 
denrees  will  add  tip  or  siditract  from 
each  clipck  rotor,  dependiny  upon 
the  direction  of  the  phase-shift,  a 
displacement  correspondinn  to  one 
pair  of  [Miles.  Thus,  one  rotation 
of  the  [ihase-shifter  will  at)|)ly  a 
correction  of  one-si.\tieth  of  a 
second  to  the  clocks.  To  [irevent 
corrections  from  heinn  aiqilied  at  a 
rate  that  the  clock  rotors  could  not 
follow,  a  mechanical  damfier  is 
fastened  to  the  selsyn  shaft. 

Amplifier 

The  oiitiuit  of  the  .selsyn  is  am|ili- 
tied  by  F.  ,,  F  ,  and  F,„,  and  used 
to  drive  a  cathode-loaded  [tower 
anqilitier.  The  regulation  of  the 
[lower  am[ilifier  is  such  that  timers 
may  lie  connected  or  disconnected 
across  the  ouf[iut  without  requiring 
adjustments  at  the  am[ilifier.  This 
feature  is  of  convenience  to  the 


operator  when  the  timers  are  used 
intermittently  and  when  the  timers 
are  located  lieyoml  reach  of  the  con¬ 
trol  [lanel.  The  am[ilitier  shown  in 
the  diaKi'am  furnishes  [lower  to  the 
frequency  monitoriiiK  stroliosco[ie 
disk,  a  [lanel  clock,  and  three  addi¬ 
tional  clocks  or  timers.  This  out[iut 
is  sufficient  for  the  central  observ- 
injf  [losition  at  Sacramento  Peak. 

The  cathode-follower  F*  pro¬ 
vides  a  low-im[ieilance.  low-voltajre 
out[iut  so  that  the  standard  fre¬ 
quency  and  corrections  may  l«- 
transmitted  to  other  observinjr  [losi- 
tions.  Additional  [lower  amplifiers 
are  siqqilied  at  the  receivinif  end  of 
the  signal  line. 

Frequency  Monitoring 

The  frequency  is  monitored  by 
usiny'  the  once-[ier-.second  tick.s  of 
\V\VV  to  fire  a  Strobotron  lam[) 
[ilaced  iH-hind  an  aperture  in  a 
rotatin^r  disk.  The  disk  is  driven 
at  one  revolution  [ler  second  by  a 
.synchronous  motor  connected 
across  the  clock  line.  Errors  in 
time  that  result  from  frequency 
deviations  from  the  60-cycle  rate 
are  shown  by  the  shiftinjr  in  po.si- 
tion  of  the  a[H‘rture  with  respect 


FIG.  1  —Element*  ol  the  itandard  time-clock  system  show  dual  outputs  for  local 
clocks  and  remote  line,  stroboscopic  monitor  to  check  with  WWV  and  selsyn  reset 
control 
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FIG.  2 — Features  ol  the  timing  sys'em  include  clipping  and  iilter'ng  circuits  (upper  part  ol  drawing)  so  that  discrete  time  ticks 
from  WWV  allow  resetting  with  great  accuracy;  and  phase  splitter  tor  selsyn  reset 

to  the  tiririK  time  of  the  lanip  the  time  signal  i^  triven,  the  oper-  fore,  to  make  corrections  even  when 

To  remove  modulation  compo-  ator  throws  the  clock-start injr  extremely  adverse  radio  reception 
nents  other  than  the  1,000-cycle  switch  that  applies  drive  to  the  conditions  permit  only  occasional 
lick  from  the  audio  output  of  the  [tower  amplifier.  ticks  to  come  through.  Since  an 

receiver  tuned  to  WWV,  a  cliitper  The  motors  used  throughout  the  error  of  one-sixtieth  of  a  second 
and  a  1,000-cycle  filter  are  used,  system  reach  synchronous  speed  results  in  a  shifting  of  the  strobo- 
The  clipper  consists  of  two  1X34  within  two  cycles  of  the  applied  scope  aperture  of  six  degrees,  the 
diodes  that  clip  both  the  positive  voltage.  This  characteristic  limits  limit  of  the  indicating  system  is 
and  negative  sides  of  the  receiver  the  differential  .starting  time  error  approximately  the  same  as  that  of 
output  to  prevent  noise  pulses  from  to  less  than  this  value.  The  error  the  differential  starting  error,  and 
firing  the  Strobotron  lamp.  <lue  to  the  operator’s  reaction  time  this  is  the  available  accuracy 

parallel-T  resistance-capaci-  in  throwing  the  switch  may  be  The  electronic  components  of  the 
tance  null  network  in  a  feedback  corrected  by  rotating  the  phase-  system  are  housed  in  a  standard 
l(M)p  is  used  for  the  1,000-cycle  shifter  until  the  stroboscope  disk  two-deck  cabinet.  The  top  chassis 
filter.  Tubes  V’„  and  V.,,  are  oper-  is  at  the  zero  position.  contains  the  circuits  of  the  tre¬ 

ated  in  a  cascode  arrangement.  The  Errors  that  accumulate  owing  to  i|uency  standard,  the  phase-shifter, 
signal  from  the  clijiper  is  applied  frequency  drifts  in  the  standard  and  the  strolxiscope.  The  amplifier 
to  the  upi)er  grid  while  the  feed-  o.scillator  are  indicated  by  a  shift-  and  power  supply  are  mounted  on 
back  through  the  [larallel-T  is  ap-  ing  of  the  position  of  the  aperture  the  bottom  chassis.  These  units 
plied  to  the  lower  grid.  A  cathode-  of  the  strolK)scope  disk  with  respect  and  a  front  panel  view  of  the  in¬ 
follower  I’l,  eomi)letes  the  feedback  to  the  firing  time  of  the  lamp.  The.se  strument  are  shown  in  the  accom- 
loop.  errors  are  also  corrected  by  rotat-  panying  photographs. 

The  cathode-follower  akso  drives  ing  the  phase-shifter.  Since  the  The  instrument  was  de.signed  and 
the  amplifier  V,,.  This  stage  is  correction  system  does  not  intro-  constructed  for  Harvard  Univer- 
biased  to  cutoff  so  that  a  large  neg-  duce  differential  errors  between  by  the  electronics  group  of  the 

ative  pulse  is  produced  with  each  clocks,  the  equipment  may  be  left  High  Altitude  Observatory.  Mem¬ 
incoming  tick.  These  negative  in  operation  until  maintenance  is  bers  of  the  group  are  R.  H.  Lee, 
pulses  cause  the  Strobotron  lamp  required.  -L  C.  Palmer,  D.  S.  Johnson,  and 

P.  to  fire  once  each  second.  Tube  The  monitoring  disk  may  be  cali-  fbe  writer.  The  work  was  spon- 
Pj.  is  a  rectifier  that  furnishes  the  brated  so  that  the  displacement  of  sored  by  the  Geophysical  Re.search 
negative  bias  for  P„  and  the  the  aperture  from  the  zero  position  Division  of  Air  Force  Cambridge 
clipper.  may  be  read  directly  in  terms  of  Research  Center  under  Contract 

To  place  the  equipment  in  opera-  error  in  time.  Since  the  number  of  \V’19-122ac-17. 
tion,  all  the  clocks  are  preset  for  rotations  of  the  phase  shifter  to 

a  WWV  time  signal.  The  .second  correct  any  given  error  is  known.  Reference 

hands  of  the  clocks  and  the  strobo-  it  is  a  simple  matter  to  reduce  the  (d  j.  u.  Greenwood.  Accurate  Time 

scope  disk  are  all  set  to  zero.  When  error  to  zero.  It  is  possible,  there-  studioa,  elrctronk^,  p  97. 
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Magnetic  Centering  of 
Electrostatic  C-R  Tubes 


l*i<‘tures  on  the  new  eleetrostatieally-focused  tlIhe^  can  he  eeiitered  hy  one  of  three  different 
|i-in  deviees — the  rotatalde  mafinet.  tlie  eontrarotatahle  nia^riiet  or  tl>e  offset  riii".  IVsipn 
and  adjustment  pro«‘ediires  of  three  hasie  types  are  shown 
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ELECTROSTATICALLY-KOCUSKIJ  pic- 
ture  tubes  require  some  sep¬ 
arate  centerinjr  means  since  the 
usual  centering  methods  of  movinfr 
the  entire  focus  unit  in  the  e-m  case 
and  the  slide  pole  piece  in  the  p-m 
case  are  not  available.  The  new  de¬ 
vice  used  to  accomplish  centering  on 
the  electrostatic  tube  is  called  the 
centerintt  unit  and  at  this  time 
there  are  three  distinct  types  avail¬ 
able.  WTiile  there  are  many  varia¬ 
tions  among  the  three  basic  types, 
all  being  mechanical  or  material 
differences,  this  paper  is  confined  to 
a  typical  example  in  each  group. 

Karly  in  the  development  of  the 
electrostatic  tube,  using  the  so- 
called  deceleration  lens,  it  was 
recognized  that  the  quality  of  focus 
is  sensitive  to  the  maintenance  of  a 
high  degree  of  concentricity  be¬ 
tween  the  electron  beam  and  the 
elements  of  the  electron  lens.  In 
addition,  it  was  found  that  the  dot 
is  readily  di.storted  into  the  astig¬ 
matic  shape  or  the  comma  when  the 
l)eam  traverses  a  magnetic  field 
placed  between  the  ion  trap  and  the 
deflection  yoke  if  this  field  is  not 
uniform  to  a  high  degree.  While 
it  was  found  that  the  sensitivity  of 
the  beam  to  these  distortions  varied 
with  the  make  of  the  tube,  all  tubes 
suffer  to  a  more  or  less  degree.  In 
addition  to  the  variation  between 
tubes  of  different  manufacture  the 
type  of  ion  trap  used  was  aLso  found 
to  have  an  effect  on  the  degree  of 
nonlinearity  that  can  be  tolerated  in 
the  magnetic  field. 

This  information  showed  that  any 
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FIG.  1 — CuTTM  show  linearity  oi  tlux  distribution  across  nock  ol  tubo 


FIG.  2— Plu9  and  Ilux  motor  setup  used  to  make  iiold  moasuromonts  on  Ion  tropo 
and  contorinq  units 
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DISTANCE  IN  INCHES  EITHER  SIDE  OF  TUBE  NECK  CENTERLINE 


maj-'iiftic  ilfvice  plaied  lu'tweeii  the 
ion  trap  and  the  detleetion  yoke  for 
centeriiiK  purposes  must  have,  as  a 
first  requisite,  a  uniform  field  in  the 
area  of  interest  and  should  not  have 
a  field  eomponent  parallel. to  the 
electron  beam  since  this  field  will 
produce  some  maj-'iietic  focusintr 
\^■hich  is  not  desired. 

The  amount  of  ceiiterinjr  motion 
considered  necessary  has  been  de- 
cid*“d  upon  by  consultation  with 
tube  manufacturers.  While  most 
manufacturers  feel  they  will  be  able 
to  hold  the  beam  within  one  inch  of 
the  center  of  the  face  of  the  tube  it 
is  fell  that  alxiut  2 ,  to  2'  inches 
total  displacement  should  be  made 
available. 

Basic  Types 

The  three  basic  tyiies  (d'  ceiiterintr 
units  may  be  classified  as;  The 
rotatable  mayfiiet.  coiit  rarotatable 
maynet.  and  the  otfset  open  riiiK 
may'iiet  tyiie. 

The  rotatable  mairnet  type  is 
based  upon  the  principle  that  an 
electron  beam  will  be  displaced  with 
minimum  distoVtion  as  to  size  and 
shape  when  it  is  passed  transverse 
to  a  uniform  majrnetic  field.  The 
amount  and  direction  of  this  dis- 
tilacement  is  determined  by  the 
strenirth  id'  the  field  and  its  direc¬ 
tion. 

In  the  ridatable  majrnet  de- 
sijrn  the  control  of  tlu.x  density  and 
field  direction  is  achieved  by  ar- 
raii>rin>r  a  majrnet  that  can  be  rota¬ 
ted  between  two  pole  pieces  which 
surround  the  neck  of  the  tube  and 
between  which  the  electron  beam 
passes  in  the  treneral  manner  id"  the 
ion  trap. 

The  usual  ion  trap  shape  pole 
pieces  can  not  be  used  since  the  Hux 
distribution  alonrr  the  axis  of  beam 
disi>lacement  is  very  nonlinear.  The 
measuriiijr  techni(|iie  used  in  the 
ilevelopment  of  linear  Hux  distribu¬ 
tion  pole  pieces  is  the  same  as  used 
in  the  development  of  ion  trap'pole 
jiieces.  FiKure  1  shows  measure¬ 
ments  made  on  two  types  <d'  center¬ 
ing  units  alon^r  the  axis  of  beam 
displacement.  The  ion  trap  Hux 
distribution  is  far  from  the  desired 
linear  distribution,  as  proved  by 
tests  on  various  ion  trap  tyjies  cur¬ 
rently  beiiiK  used.  FiKure  2  shows, 
the  plujr  used  for  field  measure¬ 
ments  on  both  the  ion  tra|i  and  the 


centering  unit  as  used  in  conjunc¬ 
tion  with  a  (leneral  Klectric  yauss 
meter. 

Rotatable  Magnet 

The  mechanical  desijrii  id'  the 
rotatable  mairnet  unit  begins  with  a 
small  matrnet  mounted  on  a  shaft 
with  an  associated  bearinjr.  The 
maynet  is  positioned  between  the 
pole  pieces,  which  are  also  used  to 
mount  the  unit  to  the  neck  id'  the 
tube  as  is  shown  in  Fitr.  The 
marrnet  size  is  such  that  a  field  of 
about  '.t  jrausses  is  developed  at  the 
center  id’  the  arcuate  section  of  the 
pole  pieces.  As  the  ma.enet  is  ro¬ 
tated  from  this  position  the  Ilux 
.iroes  throinrh  zero  and  then  reaches 
!l  i-oiusses  auain  but  with  the  direc¬ 
tion  of  the  field  reversed  from  the 
original  direction.  .Adjustment  of 
the  iiicture  when  one  of  these  units 
is  used  alone  consists  of  rotating 
the  entire  unit  around  the  neck  <d' 
the  tube  until  the  lonjr  axis  of  the 
device  (the  one  that  passes  throu>rh 
the  majrnet  I  is  lined  up  with  the 
polar  axis  id'  displacement  of  the 
picture.  The  maynet  is  rotated  and 
the  picture  moves  aloiijr  the  polar 
axis  until  it  is  centered. 

Some  manufacturers  prefer  to 
make  provision  for  external  control 
of  centering''.  One  in  i>articular  has 
taken  advantatre  of  the  fact  that 
he  has  always  carried  some  d-c  in 
the  horizontal  windinjrs  of  the  de- 
Hection  yoke.  This  current  is  made 
controllable  and  is  used  for  hori¬ 
zontal  centerinrr.  .A  ridatable  may- 
net  tyi)e  (d‘  unit  luaivides  the  verti¬ 
cal  centeriny  and  external  control 
is  achieved  by  addiny  an  extension 
to  the  maynet  shaft  which  then  ex¬ 
tends  out  the  back  of  the  .set.  The 
other  solution,  the  more  yeneral 
amony  those  reiiuiriny  external  con¬ 
trol,  has  been  to  arranye  two  of  the 
rotatable  maynet  units  at  riyht 
anyles  to  each  other  and  one  behinil 
the  other.  iThe  one  produciny  the 
horizontal  di.si)Iacement  is  closest  to 
the  detlection  yoke.  > 

It  is  possible  to  combine  the  two 
riyht-anyle  units  into  one  assembly 
but  the  economics  are  such  that 
nothiny  is  saved  by  doiny  so  while 
the  maynet  problem  becomes  ipiite 
troublesome. 

Of  prime  importance  in  all  units 
is  the  choice  of  maynet  material. 
The  hiyhest  coercive  material  ecu- 


FIG.  3~  Rotatable  maqnet  type  centering 
unit 


nomically  available  should  be  u.-ed. 
This  is  necessary  since  like  the  ion 
trap  and  the  ])-m  focus  unit  the 
device  is  operatiny  pretty  much 
under  open-circuit  conditions  and 
thus  is  subject  to  self-demaynetiz- 
iny  etfects.  In  addition,  in  the  case 
of  centeriny  devices,  due  to  operat¬ 
iny  them  so  close  to  the  detlection 
yoke,  heavy  demaynetiziny  effects 
by  the  field  from  the  detlection  yoke 
also  exist.  In  the  event  an  anastiy- 
matic  type  yoke  is  u.sed,  the  demay- 
netiziny  can  be  really  serious.  .As 
an  example,  one  device  tested  l>efore 
installation  measured  11  yausses. 
.After  exposure  to  the  field  from  the 
anastiymatic  yoki-  this  dropped  to  •> 
yausses.  Because  of  this,  the  rota¬ 
table  maynet  type  u.ses  a  small  piece 
of  .Alnico  V  to  minimize  this 
problem. 

Contrarotatable  Magnets 

The  second  basic  type  of  center¬ 
iny  control,  the  contrarotatable 
maynet  desiyn.  is  shown  installed 
on  a  tube  in  Fiy.  1.  This  unit  con¬ 
sists  of  two  open  riny  maynets  (if 
either  Cunife  or  piano  wire.  They 
fit  into  two  aluminum  supiMirts  ithe 
pieces  with  the  ears)  and  the  whole 
assembly  is  held  toyether  by  a  fiber 
riny. 

The  entire  unit  is  held  on  the 
neck  of  the  tidie  by  the  spriny 
tension  afforded  by  a  brass  strap 
that  curls  inside  of  the  fiber  assem¬ 
bly  riny. 

While  this  unit  looks  radically 
ditferent  from  the  rotatable  maynet 
centeriny  unit,  the  principles  of 
operation  are  similar.  The  two  riny 
maynets.  with  the  diameter  laryer 
than  the  neck  of  the  tube,  in  add.- 
tion  to  beiny  maynets  provide  the 
ecpiivalent  of  the  (xHe  pieces  of  the 
rotatable  maynet  unit.  Beiny  ai  - 
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FIG.  4 — Contrarotalable  unit  coniists  of 
two  open  rinq  magnets 

mthif  iitiil  of  honio^'fitotts  tiiiitfiiotic 
const rtii't ion  it  is  fotind  thiit  the  tltix 
(iistriittitioit  aloiiK  the  axis  of  Iteam 
tiisiilaccnu-nt  is  ttnifotm  iititi  its 
jfooil  as  the  rotatable  niiiirnet  device, 
(’ontfol  of  niiiKiietic  tlitx  detisity  is 
achieved  by  rotatinvT  one  fitly  may- 
net  with  respect  to  the  other.  This 
is  dotte  by  usiny  the  e;trs  tpii  the 
altiniitiuni  pieces  ;is  intrchases. 

Wheti  the  openinys  of  the  riny 
nmytiets  are  opposite  one  tittother 
and  eiich  tip  of  the  s:ime  polarity 
the  stroityest  field  is  prodiiceii. 
When  one  nuiynet  is  rotateil.  with 
the  other  held  still,  when  the  open¬ 
inys  are  oiiposite  each  other  ayttin. 
the  maynetic  tbtx  is  at  a  mininitini. 
Therefore,  by  rotatiny  one  maynet 
with  respect  to  the  other  the  Ihix 
chanyes  from  maximum  to  mini¬ 
mum,  and  the  beam  will  displace. 

If  the  oiieninys  on  the  riny 
maynets  are  on  the  wrony  side  of 
the  tube,  it  will  be  found  that  the 
beam  will  displace  more  in  the  unde¬ 
sired  direction.  When  this  occurs 
the  unit  need  only  be  rotated 
throuyh  IHI)  deyrees  and  the  rinys 
ayain  rotated  with  respect  to  each 
other  until  centeriny  is  achieved. 

In  u.se,  this  unit  is  lacst  handleil 
by  orientiny  the  openinys  of  the 
riny  maynets  alony  the  axis 
in  the  same  manner  as  the  maynet 
of  the  rotatable  tyia-  was  oriented, 
and  one  riny  rotated  with  respwt 
to  the  other.  If  this  moves  the  pic¬ 
ture  in  the  wrony  direction,  the  en¬ 
tire  unit  should  be  rotated  throuyh 
ISO  deyrees  and  the  rinys  ayain 
displaced. 

N’o  convenient  method  exists  to 
date  for  jirovidiny  external  control 
with  this  tyi>e  of  device  which  limits 
it  to  the  serviceman’s  type  of  instal¬ 
lation.  Desiyns  other  than  the  one 
shown  have  more  positive  methods 


FIG.  5  Offset  open  rinq  magnet  center- 
inq  device 

of  maiiifaiiiitijr  the  pcsition  cf  '.he 
unit  on  the  neck  id’  the  tu  ic.  oic 
desiyn  atfords  a  means  for  clamp  ny 
by  a  screw  arranyement  simiiar  to 
the  type  used  on  the  rotatable  may- 
net  unit  .'hown  ahove. 

The  use  of  low-c  iei-  ive  m  i.eiie'. i' 
materials,  l.ke  carbon  steels,  in  an 
area  \\  here  strony  a  c  fields  exist, 
such  as  in  back  if  the  dell-tioo 
yoke,  seems  to  m.nit  further 
consider:!' ii  ii.  One  type  of  centra- 
roiatiny  m.iynet  desiyn  ii.ses  .Alnic 
\’  which  'a  ill  imdoiibtedly  be  tr  uibh- 
free. 

One  of  tile  major  limi'a'i'  is  t 
this  type  unit  as  compared  i  !:h  the 
mtaialile  maynet  desiyn.  is  that  in 
spite  of  relation  between  maynet 
nosition  and  beam  displacement  i|e- 
scrilH'd  above,  in  iiroilnct  ion  and  n 
the  field,  there  are  no  la.sitiv  ■  i"'!i- 
catioi's  tietween  the  unit  and  what 
a  chanye  in  the  unit  will  do  to  the 
beam. 

In  the  ri  tatabli*  rti.iyni  t  de- 
siyii.  there  is  a  ih-fniite  and  easily- 
spotted  relationship  between  the 
position  of  the  unit  and  what  a  rota¬ 
tion  of  the  maynet  will  do  to  the 
beam  iMisition.  This  represents  a 
material  time  savinys  in  final  ad- 
justminit  and  inspection  in  produc¬ 
tion  in  addition  to  helpiny  the 
woi'ker  in  the  field,  whether  set 
owner  or  serviceman.  The  amount 
of  centeriny  and  the  amount  of  dot 
distortion  produced  by  most  of 
these  units  is  comparable  with  the 
rotatable  maynet  tyjie. 

Offset  Open  Ring 

The  third  methid  for  ceiiti-riny 
the  picture  is  the  oiTset  open  riny 
maynet.  This  device  consists  of  one 
open  riny  maynet  similar  to  those 
used  in  the  contrarotatable  maynet 
desiyn  except  that  the  riny  is  laryer 


in  diameter.  As  can  be  seen  in  Kiy. 

5  this  riny  maynet  is  mounted  on  a 
suiiiiort  in  such  a  manner  tin'  it 
can  Ik'  rotated  about  the  neck  o!  the 
tube  and  also  moved  transversely 
with  respyt  to  the  elec*"'  n  beam 
a:<is.  Thus  by  moviiiy  in  s  mie  coni- 
binatioli  of  these  two  displace  nellts 
SI  me  centeriny  can  I  ••  achi  wed. 

rile  methid  of  yt'C, uiii  '  '  liis  de¬ 
vice  may  In'  seen  .n  Kiy  '  Three 
ears  yrasii  the  caii  cover  of  the  de- 
dection  yoke  sulliciently  well  for 
all  prai'tical  purposes  In  addition 
to  the  limitations  of  the  cnitra- 

rotatable  maynet  device,  . . . 

units  examined  to  date  are  'iiiite 
limited  as  to  the  amount  of  displace¬ 
ment  to  the  ](oint  that  their  use  on 
electrostatic  tubes  is  debatable. 

The  contrarotatable  types  usiny 
low-coercive  maynet  material  are 
not  as  desirable  as  these  usiny  Al- 
nico  V.  In  either  case  it  is  felt  that 
the  most  desired  unit  in  this  yroiip 
is  one  with  .\lnico  V  maynets  and 
provision  for  clampiny  other  than 
spriny  tension.  While  spriny  ten¬ 
sion  is  certainly  adeipiate  for  ion 
traps,  a  clamp  is  Udieved  necessary 
in  the  centeriny  device  not  only  to 
tirevent  rotation  around  the  nwk 
of  th»'  tube  but  to  insure  ayaiiist 
twistiny  of  the  centeriny  unit.  In 
addition  to  a  yood  clampiny  meaii-t 
this  rei|uires  adeipiate  width  of  the 
part  that  is  arcuate  with  the  neck 
of  the  tube. 

Present  Status 

.\t  this  time,  the  only  rotatable 
maynet  type  in  use  is  the  one  shown 
in  Kiy.  This  unit  uses  .Alnico  V 
I  less  than  1th  oz  i  between  properly- 
shaped  (lole  pieces  to  insure  a  hiyh 
deyree  of  field  uniformity.  The 
unit  is  held  in  place,  once  it  has 
been  positioned,  by  a  .screw  and 
winy  nut.  The  pole  piece  width  is 
about  <>..">  inch  preventili;/  any 
twistiny  of  the  unit.  Movement  of 
the  picture  by  this  unit  is  dil'ectly 
correlated  to  movement  of  the  may- 
net  and  to  the  unit  as  a  whole  thus 
eliminatiny  cut  and  try  centeriny. 
K.xternal  coiitn  1  of  centeriny  is 
available  if  desire!. 

The  rotatable  maynet  tyiK-  has 
the  further  advantaye  that  it  can  be 
used  on  tube>  that  reipiire  little  or 
no  centeriny  correction.  The  con¬ 
trarotatable  type  cannot  provide 
low  or  zero  Ilux  in  most  cases 
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few  cycles  per  second  by  operatint? 
it  as  a  negative-conductance  (xscil- 
lator. 

As  a  result  of  these  considera¬ 


2.  Simple  theory  predicts  that  for 
any  fixed  magnetic  field  strength  a 
cutotT  voltage  exists  below  which  no 
anode  current  will  flow.  However, 


FIG.  1 — Cut-away  drawing  oi  miniature 
magnetron  shows  interdigital  construc¬ 
tion.  A  permanent  magnet  furnishes  the 


tions  a  new  inexpensive  miniature 
magnetron  has  been  developed  to 
cover  a  frequency  range  from  0  to 


there  is  always  some  leakage  cur¬ 
rent  below  this  cutoff  voltage  in  all 
magnetrons  and  the  relative  effect 


required  field  of  500  to  600  gauss  1,000  mc  and  to  deliver  r-f  powers  of  two  different  field  strengths  in 


in  the  order  of  one-half  watt  or  leas,  minimizing  this  leakage  current  is 


Magnetron  oscillators,  well 
known  for  their  high-power 
microwave  performance,  may  be 
constructed  on  a  miniature  scale  to 
serve  as  efficient  local  oscillators 
delivering  high-frequency  c-w  en¬ 
ergy  at  levels  in  the  order  of  one- 
half  watt.  Experiments  show  that 
such  magnetrons  are  quiet  in  per¬ 
formance,  having  carrier-to-rms 
noise  ratios  equal  to  tho.se  of  an 
ordinary  triode  o.scillator. 

Although  conventional  triodes 
are  readily  available  for  local  o.scil¬ 
lator  service  below  500  mc,  their 
performance  above  this  frequency, 
in  the  proposed  uhf-tv  range  of 
475  to  890  mc  for  example,  is  mar¬ 
ginal.  In  particular,  at  frequencies 
much  above  600  mc  triode  dimen¬ 
sional  tolerances  and  element  spac- 
ings  become  critical  and  result  in 
relatively  expensive  tubes. 

On  the  other  hand,  a  magnetron 
of  the  so-called  interdigital  type  is 
structurally  a  simple  multi-anode 
diode  having  relatively  large  spac- 
ings  and  tolerances  between  ele¬ 
ments.  As  an  oscillator  its  circuit 
is  inherently  simple  since  no  eit- 
ternal  provision  for  feedback  is  re¬ 
quired.  Efficient  operation  at  the 
900-mc  end  of  the  spectrum  may  be 
attained  with  comparative  ea.se 
since  the  magnetron,  operating  in 
the  travelling-wave  mode,  utilizes 
the  effect  of  electron  transit  time 
beneficially  in  its  production  of 
oscillations.  It  is  also  possible  to 
generate  frequencies  as  low  as  a 


Its  experimental  designation  is 
Z-2061. 

Tube  Structure 

A  cut-away  drawing  of  the  new 
magnetron  and  its  associated  ring 
magnet  is  shown  in  Fig.  1.  Mounted 
on  a  standard  7-pin  miniature  base 
the  anode  structure  is  of  the  inter- 
dicital  type  and  consists  simply  of 
eight  vanes  anchored  alternately 
to  two  end  rings  so  that  four  vanes 
are  connected  to  each  end  ring.  Two 
mica  spacer  disks  are  used  to  secure 
the  vane  assembly  and  to  center  an 
axially-located  indirectly-heated  ox¬ 
ide  cathode. 

A  permanent  magnet  with  a 
field  strength  in  the  order  of  5(M)  to 
600  gau.ss  is  used  to  supply  the 
magnetic  field.  Magnetization  is 
transverse  to  the  cylindrical  axis  of 
the  magnet.  Nonmagnetic  material 
is  used  for  the  vanes  and  support¬ 
ing  rings  to  assure  uniform  flux 
density  over  the  entire  anode- 
cathode  interaction  space.  The  T-5i 
bulb  diameter  reduces  the  mag¬ 
netic  path  length  in  air  to  a  mini¬ 
mum.  To  minimize  hum  modula¬ 
tion  a  reverse  coil  heater  has  been 
used. 

D-C  Characteristic 

To  measure  the  static  behavior 
of  the  miniature  magnetron,  both 
sets  of  vanes  are  connected  to  a 
common  positive  d-c  potential,  and 
in  the  absence  of  oscillations,  the 
static  anode  current  is  found  to 
vary  as  shown  in  the  curves  of  Fig. 


shown  in  Fig.  2. 

The  diode  leakage  current  is  seen 
to  be  as  high  as  18  ma  at  160  volts 
and  600  gauss.  This  leakage  cur¬ 
rent  below  the  cutoff  voltage  has 
been  found  especially  useful  in  its 


FIG.  2 — Typical  italic  plote  choractirU- 
lici  oi  miniatuii  magnetron 


FIG.  3 — Qrcuiti  lor  low-irequency  Mcil- 
lalor  and  ioi  meaiurinq  negatiTe 
conductance  oi  miniature  magnetron 
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Miniature  Magnetron 


Tiilit*  for  use  as  liM-al  oscillator  in  iilif  receivers  (its  miniature  7-pin  socket  and 

provides  outputs  up  to  0.5  watt  over  a  frecpiency  raii'ie  of  zero  to  1.000  nic.  Stahility  is 
good  and  associated  circuitrv  is  extremelv  simple 


effect  on  the  starting  characteris¬ 
tics,  as  will  be  described  later. 


Types  of  Oscillations 

If  the  terminals  of  a  freiiuency- 
determininjr  circuit  are  connected 
in  push-pull  fashion  to  each  anode 
set,  as  shown  in  Fig.  and  the 
voltaire  raised  from  zero  upward, 
oscillations  at  the  circuit  resonant 
frequency  will  occur.  Two  general 
types  of  oscillation  can  be  produced 
depending  on  the  operating  voltaKe 
and  resonant  fre<iuency.  One  type 
of  oscillation  utilizes  a  static  nega¬ 
tive  conductance  existing  between 
adjacent  anodes  to  sustain  oscilla¬ 
tions.  The  voltage  and  field  strength 
need  merely  be  set  at  a  static  oper¬ 
ating  point  about  which  the  nega¬ 
tive  conductance  is  sufficient  to 
compensate  circuit  and  load  lo.ss. 
Operating  voltages  for  this  mode 
are  kept  large  enough  so  that  the 
electrons  complete  their  work  on  the 
r-f  field  as  they  cross  under  only 
one  gap  before  being  collected  by 
the  most  negative  vane,  and  they 
therefore  move  at  velocities  greater 
than  required  for  synchronization 
with  the  r-f  field  alternations. 

The  highest  frequency  possible 
for  a  given  voltage  is  determined 
when  the  duration  of  one-half  r-f 
cycle  becomes  comparable  to  the 
transit  time  of  electrons  in  passing 
from  one  vane  to  the  next.  Al¬ 
though  the  anode  voltage  can  be  in¬ 
creased  to  raise  this  frequency 
limit  somewhat,  the  diode  leakage 
current  .soon  loads  the  tank  circuit 
so  heavily  that  oscillations  are  no 
longer  generated.  For  the  voltage, 
magnetic  field,  and  geometry  of  the 
tube.  the  negative-conductance 
effect  seems  best  suited  for  power 
generation  below  100  me. 

Above  100  me,  a  second  type  of 
oscillation  is  brought  into  action. 


Magnetron  tuner  and  power  supply  lor  continuous  tuning  trom  SIS  to  930  me 


This  type,  called  the  travelling-  It  is  found  that  for  a  given  anode 
wave  mode,  is  most  commonly  em-  voltage,  a  gradual  transition  from 
ployed  in  present  day  uhf  magne-  the  negative-conductance  type  oscil- 
trons  and  utilizes  to  advantage  the  lation  to  the  travelling-wave  type 
effects  of  transit  time.  Instead  of  oscillation  takes  place  as  the  operat- 
attempting  to  maintain  electron  ing  frequency  is  increased.  For 
velocities  much  faster  than  reipiired  voltages  near  the  cutoff  voltage, 
for  synchronization  with  the  anode  there  is  evidence  that  the  negative 
r-f  voltage,  the  electrons  are  made  conductance  action  remains  effec- 
to  rotate  about  the  cathode  in  syn-  tive  well  into  the  uhf  range, 
chronism  with  the  r-f  voltage  on 
the  tank  circuit.  The  electrons 
being  in  step  with  the  r-f  field  de-  In  investigating  the  operating 
liver  energy  to  the  tank  over  .several  characteristics  of  the  Z-20C1  partic- 
r-f  cycles,  crossing  under  several  ular  emphasis  has  been  given  to 
vanes  before  collection  takes  place.  operation  in  the  uhf  portion  of  its 
For  a  given  frequency  the  oper-  range  as  regards  power  output, 
ating  voltage  is  much  lower  than  noi.se  level,  frequency  stability  and 
that  required  for  negative-conduct-  efficiency. 

ance  oscillations  and  energy  trans-  In  Fig.  4  are  shown  the  charac¬ 
ter  is  more  efficient.  The  voltage  teristic  curves  for  600  gauss  which 
must,  however,  be  sufficient  to  syn-  result  for  oscillating  frequencies 
chronize  the  electron  angular  veloc-  between  400  and  950  megacycles, 
ity  with  r-f  field.  As  a  consequence  The  tube  is  acting  as  a  travelling- 
there  is  a  minimum  starting  voltage  wave  magnetron  and,  as  the  voltage 
for  each  operating  frequency  in  the  is  rai.sed  from  zero,  only  leakage 
travelling-wave  mode.  current  is  drawn  by  the  anodes 


Oscillations  at  UHF 
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until  ttifr  proper  synchronizing  volt- 
ay'c  IS  reached,  at  which  point  oscil¬ 
lations  l>eKin.  A  furthei-  increase 
in  voltatre  results  in  a  rapid  in¬ 
crease  in  anode  current  as  the  r-f 
eneiKy  stored  in  the  tank  circuit 
increases.  Dependinir  on  the  load¬ 
ing  of  the  tank  circuit,  the  rate  at 
which  anode  current  builds  uj)  with 
increasing  anode  voltaRe  may  be 
more  oi-  less  rapid  and  the  slope  of 
the  dynamic  oscillating  curves  will 
be  altered  correspondinjrly.  I.iyrht 
loading  results  in  larjre  r-f  voltaKes 
and  larjre  current  collection  at  the 
anodes  Hea\y  loading  restricts 
r-f  vane-to-vane  voltage  and  the 
d-c  collection  y^rows  less  rapidly 
with  ajiplied  d-c  voltay'e.  The  curves 
of  Fip  1  correspond  to  particular 
loading  conditions  obtained  in  a 
turret  tuner  to  be  descrilied  in  a 
later  section,  but  they  are  repre¬ 
sentative  of  the  behavior  to  be  ex¬ 


pected  with  typical  uhf  circuits. 

KeferriiiK  aymin  to  Fiyt.  4,  sup¬ 
pose  oscillation  is  takinK  place  at 
700  me.  This  corresponds  to  an 
operatiiiK  point  of  10  ma  at  a  fixed 
voltatre  of  100  volts.  If  the  tank 
circuit  is  tuned  downward  to  500 
me.  the  anode  current  will  ri.se 
rapidly  until  it  reaches  about  52  ma 
which  is  considerably  above  normal 
rated  current.  Continued  lowerintr 
of  the  operating  frequency  finally 
causes  the  electrons  to  fall  out  of 
step  with  the  lower  radio  freipiency 
beintr  trenerated.  Then  the  oscilla¬ 
tions  abruptly  stop.  Kestartiny  can 
be  accomplished  only  by  loweriny 
the  voltaye  to  the  500-mc  startiny 
level  of  about  7lt  volts  or  by  raisiny 
the  tank  freipiency  upward  ayain 
toward  70(1  me. 

If  we  retune  to  our  (Pi'iyinal  oscil¬ 
lation  at  700  me  and  now  tune  the 
tube  upward  in  fretiuency.  the  anode 
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4— Stable  dynamic  plate  characteristics  lor  400  to  900  me  turret  tuner 


FIG.  5  Negative-conductance  characteristic  lor  600  gauss  held 


current  drops  until  at  about  750  me. 
oscillation  cea.ses  and  the  current 
consists  merely  of  the  diode-leakaye 
component  yiven  by  the  static  plate 
characteristic. 

These  proce.s.ses  indicate  that  con¬ 
siderable  adjustment  of  the  anode 
voltaye  is  required  to  maintain  opti¬ 
mum  r-f  power  over  a  two-to-one 
frequency  band.  For  operation  of 
the  maynetron  over  a  wide  fre¬ 
quency  ranye  from  a  fixed  voltaye 
sujrply  a  series  resistor  in  the  anode 
circuit  provides  a  satisfactory  .self 
iidjustment  of  the  anotle  voltaye. 
In  Fiy.  I  is  shown  a  load  line  for  a 
l(l.(i(i(i-ohm  series  resistor  and  a 
supply  voltiiye  of  :’>00  volts  d-c. 
With  this  value  of  resistance  the 
niiiynetron  will  run  at  a  reasonablv 
uniform  current  level  near  2(i  ma 
between  lod  to  ‘.t5(i  me  and  the 
anode  voltaye  will  be  automatically 
adjusted  from  85  to  125  volts  over 
thiit  tuniny  riinye. 

Oscillation  Stability 

Till-  two  ends  of  each  dynamic 
curve  in  Fiy.  1  define  a  stable  volt- 
;iye  lanye  over  which  the  oscilla¬ 
tions  at  each  respective  frequency 
;ire  stable  with  respect  to  loadiny 
out.  While  o.scilliitions  will  con¬ 
tinue  for  currents  much  hiyher 
thiin  defined  by  the  hiyh-current 
end  points  in  Fiy.  4.  they  will  not 
restart  when  once  loaded  out.  With¬ 
in  the  boundaries  of  these  ciii'ves. 
oscilliitions  will  start  iiyain  upon 
removiil  of  the  loiid. 

For  exiimi)le,  suiipose  at  4(1(1  mi 
the  anode  voltaye  is  momentarily 
raised  aUive  the  top  stiible  (point  ipf 
95  VI pits  and  57  ma.  If  the  tube  is 
ntpw  Icpaded  out  ipf  (pscilliition.  it  will 
not  restiii-t  ayain  until  the  voltiiye 
is  reduced  spp  as  to  be  iii  the  4(i(i-mc 
stable  vppltaye  ranye.  On  the  ipther 
hiind,  if  the  vipltiiye  is  made  less 
thiiii  (>(l  viplts,  <pf  cour.se,  ipscillatiipn.s 
will  not  commence  in  the  first  (pliice. 

-Addition  of  the  series  resistor 
mipilifies  the  l<padiny-out  and  restart- 
iny  behaviipr.  When  the  oscillator 
is  lipaded  sip  as  tip  stop  oscillations, 
the  ani'de  current  and  the  vipltaye 
across  the  series  resistor  will  drop, 
as  the  anode  voltaye  rises  to  the 
point  where  the  static  chanicter- 
istic  intersects  at  point  .4.  This 
ciprresiponds  to  iin  anode  voltaye  iind 
leiikaye  curi'ent  of  abiput  154  volts 
iind  1  1  ma. 
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It  would  be  preMinied.  therefore, 
that  unles.s  the  .'‘upply  voltajre  itself 
were  lowered  to  the  stable  voltajte 
-■aHKe  correspond in>r  to  the  tank 
-ettinjr,  oscillations  could  not  bejrin 
airain  even  after  load  removal. 

However,  in  practice,  the  tulte 
tvill  beKin  to  oscillate  a^rain  even 
thoutfh  its  aiKMie  voltajre  is  far  in 
exce.ss  of  the  proper  synchronous 
\oItaKe.  Restarting'  occurs  becau.se 
i  f  the  ney'ative  conductance  which 
e.xists  between  the  anodes  at  the 
lo4-volt  and  14-ma  level.  This  neg¬ 
ative  conductance  is  described  in 
itetail  in  the  discussion  of  class-A 
I  scillations.  As  the  oscillation  am¬ 
plitude  increa.ses  it  causes  an  in¬ 
crease  in  anode  current  and  a  de- 
vi'ease  in  anode  voltaK'e  alonjr  the 
'cries-resistor  load  line.  In  turn, 
the  decrea.se  in  anode  voltajre 
■ccasions  a  reduction  in  the 
available  low-level  nejrative  con¬ 
ductance.  However,  foi-  a  jriven  d-i- 
anode  voltajre,  the  nejrative  con- 
iluctance  is  jrreater  for  larjre  r-f 
siy'iials  than  it  is  for  small,  t’onse- 
i.uently,  oscillations  once  started 
at  point  .4  tpiickly  la-come  larjre 
eiuuijrh  to  sustain  themselves  even 
thou^'h  the  d-c  anode  voltay'e  falls 
■veil  below  the  1.")  1-volt  level.  Ulti¬ 
mately  this  voltajre  falls  low  enou>;h 
f"r  the  electrons  to  synchronize  and 
venerate  travellin>r-wave  oscilla¬ 
tions.  The  voltape  and  current 
then  stabilize  at  an  intersection  of 
the  load  line  and  one  of  the  curves. 

Low-Frequency  Oscillations 

.Xlthoujrh  tin-  Z-2n(;i  has  been  de- 
sivued  principally  as  a  hivh-fre- 
quency  oscillator,  measurements 
show  that  it  will  jreuerate  consider- 
.d)le  power  in  lower  frequency 
bands,  including  the  audio  ranve. 
Operation  from  a  few  cycles  to  ap¬ 
proximately  !<»•  me  is  of  the  nega¬ 
tive-conductance  type. 

This  negative  conductance  is  ex- 
liiliited  between  the  two  anode  .sets 
and  may  be  measured  by  applying 
an  incremental  iiositive  voltage  to 
one  anode  and  an  equal  but  negative 
\oltage  to  the  other  with  resiiect  to 
a  quie.scent  d-c  level,  as  illustrated 
in  Fig.  311.  It  is  observed  that 
while  current  to  the  slightly  posi¬ 
tive  anode  will  increase  slightly, 
the  current  to  the  less  positive 
anode  increases  far  more.  Uonse- 
nuently,  the  difference  current 


Turret  tuner  usei  lix  tuner  itrip*  of  the  type  ihown  in  Fiq.  6  and  can  be  adiuited  for 
any  lix  frequenciei  between  400  and  1.000  me 


through  an  impeiiance  coiitiecteil 
betweeti  the  anodes  will  apia-ar  to 
flow  toward  the  aniKle  that  is  le.ist 
positive,  a  condition  indicating 
negative  coniluctance. 

If  the  incremental  voltages  are 
applied  in  opposite  setise.  the 
anode  which  had  formerly  been 
most  positive  will  be  least  positive 
and  will  be  collecting  the  most 
current.  In  k'ig.  5  are  shown 
relatiotiships  between  incremental 
difference  current  and  dilferential 
anode  voltage  for  two  (piiescent 
voltage  levels,  h'or  example,  a 

4(t-volt  differential  means  that 
'20  volts  has  been  ai)plied  to 
anode  1  and  — 2fl  volts  to  anode  2. 
The  resulting  current  change  is 
negative  indicating  a  positive  cur¬ 
rent  flow  away  from  anode  1. 

Class-A  Oscillations 

As  the  quiescent  level  is  increased 
toward  the  cutoff  voltage  of  16o 
volts  at  f)00  gauss,  the  negative  con¬ 
ductance  continues  to  increase.  At 
1.50  volts  it  has  l)een  measured  as 


;“.12  micromhos,  whereas  at  liM» 
volts  it  is  only  —50  micromhos.  Of  . 
particular  interest  is  the  fact  that  j 
the  negative  conductance  is  aiipre- ^ 
ciable  for  very  small  incremental  * 
voltages  about  any  given  quiescent 
l)oint,  when  the  quie.scent  voltage  is  : 
a  relatively  large  fraction  of  the  ■ 
cutoff  voltage.  The  oscillations  gen-  >' 
crated  by  this  ty|)e  of  oi>eration  ' 
can  start  from  noise  level.  Such  ' 
oscillations  are  only  alaiut  five  iht-  4 
cent  erticient.  and  may  be  classifie<l  ! 
as  being  develoiH'd  under  class-.\  i 
operation  of  the  tul)e.  ^ 

-More  familiar  is  a  .second  typ»- 
of  negative-conductance  oscillation 
which  compares  with  that  devel(»ped 
by  a  class-U  triode  o.scillator.  The 
.5(»-volt  curve  of  Fig.  5  is  suitable 
for  such  oscillations.  For  a  typical 
loaded  tank  circuit  the  conductance 
at  the  origin  is  t(H)  low  to  build  up 
o.scillations  from  noi-se.  If  a  surge 
across  the  tank  can  be  established 
in  the  order  of  50  volts,  when  the 
tube  is  turned  on,  sufficient  power 
will  be  delivered  to  the  tank  at  the 
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Table  I — Typical  Oscillator  Data  lor  the  Miniature  Magnetron 
Operating  from  700  cps  to  225  me 


Fre- 

Anode 

D-C  Input 

R-F  Ouput 

Eff 

Mode  « 

quency 

Voltage 

(Watts) 

(Watts) 

(%) 

Type 

700  cps 

131 

3.35 

0.252 

7.5 

Cla.s.s-.\ 

(Tank  Q  too  low  to  start  Classr-C  oscillation) 

2.1  me 

76 

0.80 

0  053 

6.6 

Class-C 

123 

0.81 

0.020 

2.3 

Class-A 

38.5  me 

140 

2.21 

0.125 

5.6 

Class-A 

(Tank  Q  too  low  to  start  Clas.s-C  oscillation) 

116  me 

59 

0..54 

0.080 

14.8 

T-W 

70 

1.79 

0.210 

11.7 

Class-C 

140 

2.8 

0.123 

1.5 

Clas8-.\ 

225  me 

67 

1  31 

0.185 

13.8 

T-\V  or 

Clas.s-C 

140 

2.31 

0.080 

3.5 

Class-A 

peak  of  the  surge,  where  the  nega¬ 
tive  conductance  is  much  higher 
than  it  is  at  the  origin,  to  sustain 
oscillation.  Thus  maximum  cur¬ 
rent  is  collected  at  the  most  nega¬ 
tive  anode  over  a  short  portion  of 
the  r-f  cycle,  and  the  circuit  is  kept 
oscillating  as  in  a  class-C  oscillator. 

Class-C  negative-conductance  os¬ 
cillations  begin  and  drop  out 
abruptly  and  are  about  10  percent 
efRcient.  The  starting  and  loading- 
out  behavior  are  very  similar  to 
traveling-wave  oscillations  and 
much  above  100  me  it  is  sometimes 
difficult  to  distinguish  between  the 
two  types,  since  the  ranges  of  oper¬ 
ating  voltage  for  each  type  overlap 
considerably. 

Several  tubes  were  checked  at 
five  spot  frequencies  from  225  meg¬ 
acycles  down  to  700  cycles  per 
second.  Selected  data  from  these 
tests  are  listed  in  Table  I.  At  each 
frequency  the  loading  was  adjusted 
to  give  optimum  power  output. 
The  data  particularly  show  the  tran¬ 
sitions  between  the  three  possible 
types  of  oscillation  and  the  relative 
efficiency  of  each  for  increasing 


values  of  anode  voltage. 

Note  that  the  efficiency  drops 
with  increasing  voltage  at  each  fre¬ 
quency  point.  The  output  powers 
given  are  not  the  maximum  attain¬ 
able  in  any  given  mode.  They  lie 
near  the  middle  of  the  voltage  range 
for  each  mode.  In  operation,  the 
moding  action  is  recognized  by  an 
abrupt  change  in  operating  current 
as  the  voltage  is  changed  uniformly 
in  one  direction. 

From  the  data  it  is  seen  that 
much  above  100  me  it  is  evidently 
most  practical  to  utilize  the  travel¬ 
ling-wave  mode  for  local-oscillator 
use.  However,  even  though  the 
class-A  mode  is  least  efficient,  it 
does  permit  100-percent  amplitude 
modulation  of  the  magnetron  with 
minimum  distortion  and  frequency 
modulation,  a  characteristic  that 
may  find  other  practical  applica¬ 
tions. 

Tuned-Circuit  Design 

The  use  of  printed  circuits  in  vhf 
and  uhf  applications  of  the  Z-2061 
is  entirely  feasible  and  such  com¬ 
mercial  tuning  elements  as  the  vhf 


Mallory  Inductuner  work  very  well. 

Two  factors  inherent  in  the  tube 
design  dictate  the  design  of  the  ex¬ 
ternal  tuning  circuits.  These  in¬ 
clude  the  anode-to-anode  capaci¬ 
tance  and  anode  lead  inductances. 
If  the  tube  is  mounted  in  a  typical 
molded  socket  and  the  anode  pins 
are  shorted  as  close  to  the  socket 
as  possible  the  oscillating  frequency 
will  be  near  600  me.  This  upper 
frequency  may  be  raised  to  1,000 
me  by  first  series-resonating  the 
lead  inductances  with  a  small  capac¬ 
itor  placed  in  series  with  each 
anode  lead.  This  effectively  places 
the  anodes  electrically  much  nearer 
the  anode  pins.  A  shorted  trans¬ 
mission  line  may  now  be  connected 
to  these  capacitors  and  used  to  tune 
the  entire  uhf  band.  The  length  of 
this  line  will  be  less  than  one 
quarter  wavelength  by  the  amount 
of  foreshortening  due  to  the  inter¬ 
anode  capacitance.  The  line  may 
also  be  operated  in  a  three-quarter 
wavelength  mode  above  900  me. 

Alternate  Method 

An  alternative  tuning  method  ha.< 
been  used  which  results  in  some¬ 
what  stronger  oscillations  above 
600  me.  In  this  method  an  open- 
ended  transmission  line  is  con¬ 
nected  either  directly  or  through 
the  series  capacitors  to  the  anode 
pins.  The  operation  results  in  a 
half-wave  distribution  on  the  line 
with  a  voltage  minimum  near  the 
pins  and  voltage  maxima  inside  the 
tube  at  the  anodes  and  at  the  open 
end  of  the  line. 

To  tune  the  entire  400  to  1,000- 
megacycle  range,  a  novel  type  of 
tuned  circuit  has  been  developed 
using  a  combination  of  the  tuning 
and  compensating  methods  just 
described.  Essentially  it  consists 
of  an  open-ended  transmission  line 


FIG.  • — Tuning  •lamanl  for  conUnnoui  cOToraqo  of  froqnoncy  rongo  from  SIS  lo  930  me 


108 


JanuarY,  1952  — ELECTRONICS 


1 


capacitively  coupled  to  a  short-cir¬ 
cuited  line.  With  large  coupling 
the  two  elements  combine  to  act  like 
a  short-circuited  quarter-wave  line. 
As  this  capacitance  coupling  is  de¬ 
creased  there  is  a  gradual  transition 
from  the  quarter-wave  line  mode  to 
a  half-wave  line  mode.  Figure  6 
is  a  drawing  of  a  tuner  strip  which 
covers  the  frequency  range  from 
500  to  600  me.  The  frequency  in¬ 
creases  as  the  spacing  between  the 
open  and  short-circuited  lines  is 
increased. 

The  photograph  shows  a  turret 
tuner  which  uses  six  tuner  strips 
similar  to  that  shown  in  Fig.  6. 
This  tuner  can  be  adjusted  to  reso¬ 
nate  at  six  different  frequencies  be¬ 
tween  400  and  1,000  me.  The  tun¬ 
ing  ranges  of  each  strip  are  made 
to  overlap  to  assure  operation  at  all 
possible  frequencies  in  the  band. 

Figure  7  shows  the  equivalent 
electrical  circuit  of  the  tuner  con¬ 
nected  to  a  magnetron.  Plate  volt¬ 
age  is  applied  through  a  pair  of  r-f 
chokes  consisting  of  16  turns  of 
No.  28  wire  on  a  i  x  i  in.  phenolic 
coil  form.  To  prevent  spurious  os¬ 
cillation  at  the  choke  resonant  fre¬ 
quency,  the  chokes  may  be  wound 
over  200-ohm,  one-half  watt  re¬ 
sistors  and  connected  to  their 
terminal  leads. 

Another  type  of  tuner  using  the 
same  tuning  method  was  designed 
to  provide  continuous  tuning  from 
515  to  930  megacycles.  Figure  8 
shows  the  constructional  details  of 
the  tuning  element. 

It  has  been  found  that  the  addi¬ 
tion  of  a  smalt  r-f  choke  and  series 
blocking  capacitor  connected  from 
one  anode  to  chassis  ground,  as 


shown  dotted  in  Fig.  7,  greatly  im¬ 
proves  operation  at  frequencies 
over  700  megacycles.  In  the  tuners 
shown  in  the  photographs,  an  in¬ 
ductance  of  approximately  0.25  mi¬ 
crohenry  and  a  blocking  capacitor 
of  10  ^(if  were  found  to  be  satis¬ 
factory.  Design  consideration 
should  be  given  to  disconnecting 
this  L-C  combination  below  500 
megacycles  since  it  may  affect  oper¬ 
ation  of  the  tube  at  the  lower  fre¬ 
quencies. 

Operating  Conditions 

Power  output  measurements  in 
the  range  between  400  and  1,000 
me  are  shown  at  left  in  Fig.  9. 
With  a  maximum  plate  input  of  3 
watts,  the  tentative  maximum  rat¬ 
ing  of  the  tube,  an  average  power 
output  of  725  milliwatts  has  been 
measured  at  400  megacycles  and 
210  milliwatts  at  1,000  megacycles. 
These  curves  also  show  that  power 
output  is  proportional  to  power  in¬ 
put.  The  relationship  between 
power  output  and  frequency  at  3 
•watts  input  is  also  shown  in  Fig.  9. 

Frequency  stability  measure¬ 
ments  of  the  turret  tuner  have  been 
made  as  a  function  of  line  voltage, 
filament  voltage,  plate  supply  volt¬ 
age,  flux  density,  and  time.  The 
results  of  these  measurements  show 
that  changes  in  plate  voltage  and 
filament  voltage  compensate  each 
other.  This,  of  course,  is  an  ad¬ 
vantage  when  the  line  voltage  is 
changed.  The  dependence  of  stabil¬ 
ity  on  the  magnetic  field  is  not  a 
problem  because  the  magnetic  field 
is  quite  constant  over  a  long  period 
of  time. 

The  average  frequency  drift  dur¬ 


ing  the  first  20  minutes  is  about 
400  kc.  In  designing  a  tuner,  con¬ 
sideration  should  be  given  toward 
compensating  for  frequency  drift 
due  to  temperature  change. 

With  the  oscillator  circuit  tuning 
fixed  near  900  megacycles,  the  aver¬ 
age  spread  in  frequency  among  25 
sample  tubes  was  approximately  20 
megacycles. 

Measurements  of  sixty-cycle  hum- 
indicate  that  the  hum  and  noise 
level  is  down  more  than  60  db  below 
the  carrier  level.  With  d-c  operated 
heaters,  the  noise-to-carrier  ratio 
is  better  than  —75  db.  The  radio¬ 
frequency  spectrum,  as  observed  on 
a  spectrum  analyzer,  shows  only  a 
single-frequency  signal  when  ob¬ 
served  over  a  bandwidth  up  to  60 
megacycles. 

Several  tests  made  to  determine 
the  effect  of  variations  of  cathode- 
anode  alignment  with  respect  to  the 
tube  pins  indicate  that  once  the 
magnet  has  been  aligned  for  mini¬ 
mum  plate  current,  further  adjust¬ 
ment  of  its  position  in  replacing 
tubes  is  unnecessary.  However,  the 
initial  alignment  of  the  magnet  to 
within  a  few  degrees  may  be  neces¬ 
sary.  Design  activity  on  the  mag¬ 
net  structure  is  under  way  and  ^ 
future  designs  may  possibly  elimi-  | 
nate  the  alignment  procedure.  ' 

Conclusion 

Although  the  miniature  magne-  •, 
tron  has  been  designed  primarly  for  t 
use  as  a  local  oscillator  its  applica-  i 
tion  is  not  necessarily  limited  to 
this  .service.  The  extreme  frequency  - 
range,  0  to  1,000  me,  and  relatively  • 
large  output  make  it  an  intriguing  , 
tool  in  such  apparatus  as  signal  \ 
generators,  transmitters  operating  : 
in  the  citizen’s  band,  and  wherever  i 
a  low  power,  compact,  and  stable  | 
source  of  r-f  energy  is  required.  | 

AvailabilitY 

The  Z-2061  is  not  currently  com¬ 
mercially  available.  Shortages  of 
cobalt  and  nickel  which  are  essen¬ 
tial  in  the  manufacturing  of  Alnico 
V  have  necessarily  curtailed  any 
production  plans  for  the  tube. 

The  authors  wish  to  acknowledge 
the  valuable  assistance  of  C.  R. 
Knight  and  L.  U.  Hamvas  of  the 
Advanced  Development  Section  of 
the  Tube  Divisions  in  the  design 
and  development  of  this  tube. 
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Complete  emergency  teleriilon  tronsminei  with  iilamente  lighted.  In  event  oi  main  trcmemitter  iailuie,  operator  flicks  toggle  twhch 
and  moves  chair  to  emergency  console.  Coaxial  coble  run  starts  behind  false  wall  hack  of  clock  and  continues  around  to  right. 
Tall  cabinet  to  left  of  oscilloscope  houses  2.000-mc  link  that  programs  Bridgeport  uhf  experimental  transmitter 

Reducing  Outage 
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WITH  the  installation  of  a  new 
television  and  frequency- 
modulation  antenna  for  the  Na¬ 
tional  Broadca.sting  Company,  atop 
the  Empire  State  Building,'  .some 
innovations  were  made  in  the  feed 
arrangements  between  the  tv  and 
f-m  transmitters  and  the  antenna. 

The  time  charges  at  WNBT  have 
now  reached  $4,000  an  hour.  Added 
to  this  figure  must  be  such  items  as 
talent  costs.  It  can  be  .seen  that 
with  even  a  short-time  outage,  .seri¬ 
ous  financial  losses  can  result.  At 
the  present  state  of  the  art,  it  is 
virtually  impossible  to  eliminate 
transmitter  outages  completely, 
tube  failures  being  one  important 
factor. 


To  provide  tv  operation  with  a 
minimum  of  outages,  a  second  tv 
transmitter,  picture  and  sound,  has 
been  used  for  emergencies.  This 
tran.smitter,  in  the  past,  was 
normally  connected  to  an  emergency 
antenna,  which  allowed  its  immedi¬ 
ate  use  when  needed,  by  merely  ap¬ 
plying  plate  voltage.  Facilities 
were  provided  whereby  the  coaxial 
lines  could  be  opened  up  and  elbows 
moved  to  plug  the  emergency  trans¬ 
mitters  into  the  regular  antenna, 
but  this  was  cumbersome  and  could 
result  in  delay  and  lost  air  time. 

Because  the  emergency  antenna 
had  lower  gain  than  the  regular  an¬ 
tenna,  in  case  of  transmitter  failure 
the  operator  was  faced  with  a  diffi¬ 


cult  choice  whether  to  switch  trai.s- 
mitters,  make  repairs,  or  sacrifice 
coverage  by  operating  on  the  emer¬ 
gency  antenna.  Should  he  elect  to 
rectify  the  trouble  he  might  later 
regret  his  selection  because  it  might 
have  been  quicker  to  spend  a  few 
minutes  in  changi*  g  transmitters. 

The  new  arrangement  here  de¬ 
scribed,  makes  it  possible  to  switch 
emergency  sound  or  video  trans¬ 
mitters  to  the  regular  antenna  and 
to  do  so  practically  instantaneously. 

Referring  to  Fig.  1,  the  outputs 
of  two  transmitters  are  joined  to¬ 
gether  and  to  the  antenna  feed  by 
means  of  a  tee.  Back  a  quarter 
wave  toward  each  transmitter  is 
placed  a  transmission  line  switch 
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Top  two  linos  carry  i-m.  Next  Uno  down  la  smsrqancy  sound.  It  possos  through  coax  switch.  To  It  is  attached  componsoting  stub 
near  esnior  of  picturs.  Regular  sound  11ns  comes  In  from  right  through  another  coax  switch  and  loins  extension  of  emergency 
sound  line.  Next  lines  Tisihle  are  emergency  picture  and  regular  picture  lines 


at  WNBT  and  WNBC-FM 


With  television  time  charges  at  S4.000  an  hour,  transmitter  outages  can  no  longer  be 
tolerated.  Standard  coaxial  lines  and  iris-type  shorting  switches  uniquely  arranged  allow 
a  quick  changeover  to  the  emergency  transmitter  without  interaction  with  f-m  equipment 

triplexed  to  same  antenna 


of  the  short-circuitinK  iris  type.  A 
short  circuit  on  the  unused  trans¬ 
mitter  line  is  reflected  as  an  open 
circuit  at  the  tee  connection  and 
allows  the  sif^nal  from  the  trans¬ 
mitter  in  use  to  proceed  along  the 
line  toward  the  antenna. 

These  switches  were  originally 
designed  for  power  cut-back  sys¬ 
tems  in  f-m  transmitters  and  were 
not  considered  sufficiently  broad 
banded  for  tv  use.  Furthermore, 
the  presence  of  the  tee  fitting  and 
the  quarter-wave  stub  left  on  the 
other  leg  of  the  tee  produces  a  cer¬ 
tain  additional  amount  of  discontin¬ 
uity  on  the  transmission  line. 

By  placing  an  adjustable,  short- 
circuited,  quarter-wave  stub  a 
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Complaf*  tronamitlui  and  ontunna  lyttum  mad  at  WNBT  and  WNBCFM 


REGULAR  TV  -x 

TRANSMI  - 

INPUT  » 


\ 

COAX  SHORTING 
SWITCHES  electric¬ 
ally  operated 


compensating 
stub  adjustable 

IN  length 


EMERGENCT  Tv  tffANSMiTTER 

•  INPUT 


FIG.  1 — ElRmwntary  orrongemwnt  ol  co* 
axial  shorting  switchos  and  componsot* 
ing  stub  lor  omergoncy  tronsmlttor 
chongooTer 


k  AT 


|T0  triplexer 


V - ^ 


FHW  - - -i^AT  F-M - 1>| 


^ - T 


'--H 


[» - F-M - I^SHORT 

TROM  F-M  transmitter 


FIG.  2 — First  approximation  oi  a  iUtor 
intsrposod  botweon  tbs  WNBCFM  trans¬ 
mitter  and  common-antenna  triplexer 


quarter  wavelength  farther  along 
the  line  toward  the  antenna,  it  was 
possible  to  broad-band  the  switch¬ 
ing  system.  It  is  a  well-known 
principle  that  two  identical  discon¬ 
tinuities  a  quarter  wave  apart  will 
cause  nearly  complete  compensation 
for  each  other  over  a  relatively  wide 
frequency  range. 

Before  installation  the  effect  of 
the  switching  without  the  com¬ 
pensating  stub  was  checked  and 
while  the  discontinuity  was  small, 
it  was  easily  detectable.  With  the 
compensation,  the  effect  is  hardly 
measurable  and  the  stub  can  be  ad¬ 
justed  in  advance  by  the  utilization 
of  sweep  methods.  It  was  probably 
not  necessary  to  supply  a  com¬ 
pensating  stub  on  the  sound  line, 
the  standing-wave-ratio  require¬ 
ments  not  being  so  severe.  How¬ 
ever,  it  was  simple  to  build  two,  so 
both  picture  and  sound  lines  were 
treated  similarly. 

These  transmission  line  switches 
are  solenoid-operated  and  are  con¬ 
trolled  by  special  five-position 
switches  mounted  in  the  operator’s 
console.  To  change  from  one  trans¬ 
mitter  to  the  other  requires  only  a 


flip  of  the  switch.  They  are  suit¬ 
ably  interlocked  so  that  the  trans¬ 
mitter  in  use  is  turned  off,  the  coax¬ 
ial  switch  solenoids  are  pulsed  and 
the  other  transmitter  is  turned  on 
in  sequence  so  that  the  r-f  power 
cannot  be  applied  unless  and  until 
the  switches  are  in  the  proper  posi¬ 
tion. 

In  practice  the  switchover  is  ac¬ 
complished  essentially  in  the  length 
of  time  it  takes  the  regular  trans¬ 
mitter  plate  contactors  to  operate, 
and  the  transition  is  barely  recog¬ 
nizable  on  the  air. 

Antenna  switching  between  regu¬ 
lar  and  emergency  antennas  is  done 
by  means  of  double  elbows  in  such 
a  manner  that  a  coaxial  patch  panel 
is  used.  Presumably  antenna  fail¬ 
ures  will  be  few  and  far  between 
and  a  few  moments  longer  may  be 
taken  to  perform  this  operation. 

Triplexer 

The  tv  and  f-m  signals  are  all 
radiated  from  the  same  antenna. 
As  the  complete  tv  signal  radiated 
consists  of  the  output  of  two  trans¬ 
mitters,  the.se  signals  are  combined 
in  a  diplexer.  Similarly,  for  the 
f-m  signal,  a  triplexer  unit  is  used. 
This  is  a  notching  type  of  filter  that 
is  now  a  standard  commercial  prod¬ 
uct,  originally  developed  several 
years  ago  for  the  NBC  Washington 
station,  WNBW.’  Similar  notch 
filters  are  used  in  such  applications 
as  part  of  the  tv  vestigial  sideband 
filter. 

Due  to  the  physical  layout  of  the 
station,  it  would  have  been  almost 
impossible  to  install  the  triplexer 
close  to  the  f-m  transmitter.  To  do 


FIG.  3 — General  method  oi  plotting 
Toluei  oi  V.  woTtlength  i-m  lines  to 
find  characteristic  at  telsTlslon  ire- 
guencies 


SO  would  have  made  the  tv  trans¬ 
mission-line  route  complex  and  un¬ 
desirable.  However,  since  the  notch¬ 
ing  filter  in  the  triplexer  consists 
of  tuned  circuits  (in  this  case, 
made  of  coaxial  transmission-line 
elements)  it  is  vulnerable  to  im¬ 
pedance  presented  to  its  f-m  input. 

When  the  triplexer  had  been  in¬ 
stalled  in  a  convenient  place,  the 
distance  back  to  the  f-m  transmitter 
was  in  the  order  of  90  feet.  The 
f-m  transmitter  output  circuit  pre¬ 
sents  some  variable  impedance — 
which  may  be  variable  in  value  due 
to  tuning.  But  even  if  the  imped¬ 
ance  has  a  fixed  value,  as  it  goes 
through  the  length  of  transmission 
line  connected  to  it,  the  values  pre¬ 
sented  along  the  line  go  through  a 
complete  cycle  every  half  wave¬ 
length.  This  means  that  at  the  end 
of  this  line  containing  a  large  num¬ 
ber  of  half  wavelengths,  the  imped¬ 
ance  varies  rapidly  with  fre¬ 
quency.  Resonance  effects  therefore 
occur  with  the  triplexer  circuit  ele¬ 
ments  to  cause  undesired  tv  feed¬ 
through  into  the  f-m  transmitter 
with  a  corresponding  mismatch 
point  within  the  tv  frequency  band. 

Separation  Filter 

To  remove  the  effect  of  line 
length  it  was  desirable  to  equip 
the  line  with  a  separation  filter  so 
designed  that  the  f-m  passed 
through  it  unimpeded  but  so  made 
that  looking  into  the  f-m  line 
from  the  triplexer  in  the  direction 
of  the  f-m  transmitter,  the  line  is 
terminated  in  a  pure  resistance 
across  the  tv  channel. 

A  sketch  is  shown  in  Fig.  2  of 


FIG.  4 — Fundomantal  Smlth-cliaTt 
plot  ahowi  how  ahort-ciicuilod 
itub  can  bo  modUiod  to  horo  xoio 
Impodonco  at  hr  mid  bond 
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the  filter,  built  of  coaxial  transmis¬ 
sion-line  elements.  The  sketch 
shows  the  inner  conductors  only, 
for  simplicity,  and  indicates  that  it 
is  installed  on  the  transmission  line 
normally  comingr  out  of  the  f-m 
transmitter  (proceeding  in  the  di¬ 
rection  from  A  to  B). 

At  point  A  there  is  a  tee  that 
connects  a  short-circuited  stub  3 
wavelength  long  at  the  f-m  fre¬ 
quency.  To  point  A,  therefore,  the 
stub  presents  a  high  or  infinite  im¬ 
pedance  and  the  f-m  signal  goes  by 
undi.sturbed.  At  point  C  there  is 
an  open-circuited  stub  3  wavelength 
at  the  f-m  frequency.  This  pro¬ 
duces  a  short  circuit  at  the  f-m  fre¬ 
quency  at  point  C.  The  addition  of 
a  resistor  at  this  short  circuited 
point  has  no  effect  on  the  f-m  be¬ 
cause  of  this  short-circuited  condi¬ 
tion.  Point  C  is  joined  to  the  tee 
at  point  B  by  an  additional  quarter 
wavelength  of  line  that  causes  a 
high  or  infinite  impedance  to  be 
presented  to  the  f-m  at  point  B  so 
the  f-m  signal  goes  by  undisturbed 
enroute  to  the  triplexer. 

Filter  at  TV  Frequencies 

By  a  fortuitous  circumstance,  3 
wavelength  at  the  f-m  frequency 
(97.1  me)  is  almost  exactly  a  half 
wavelength  at  channel  4  (66  to  72 
me).  This  is  not  quite  true,  but  for 
the  purposes  of  discussion  it  is  as¬ 
sumed  so.  It  will  be  shown  later 
how  the  discrepancy  is  handled. 

Since  the  .short-circuited  line  at 
point  A  is  a  half  wavelength  at  the 
picture  frequencies  now  under  con¬ 
sideration,  it  presents  a  short  cir¬ 
cuit  at  this  place.  The  effect  of  the 


FIG.  5 — Op«iKircuit*d  stub  can 
be  formed  from  two  different  di¬ 
ameter*  of  inner  conductor  to 
repreient  infinite  impedance 


f-m  transmitter  is  negligible  since 
it  is  connected  to  a  short-circuited 
point.  The  length  of  line  between 
A  and  B  is  made  a  quarter  wave¬ 
length  at  the  picture  frequencies 
so  that  the  short  circuit  at  A  be¬ 
comes  an  open  circuit  at  B,  in  effect 
disconnecting  the  f-m  transmitter 
and  stubs  at  that  point.  Similarly, 
at  C,  the  paralleled  stub  that  is  a 
half  wavelength  long  at  tv  and  open- 
circuited,  produces  only  an  open 
circuit  there,  where  the  resistor  is 
attached. 

Looking  into  the  line  from  the 
triplexer  in  the  direction  of  the 
filter  and  f-m  transmitter,  the  line 
sees  the  resistor  at  C  only  at  tele¬ 
vision  frequencies.  Since  this  is  a 
termination  on  the  line,  the  length 
of  the  line  is  no  longer  significant. 

Use  of  Smith  Chart 

Figure  3  shows  the  method  of 
making  a  Smith  chart  plot*  of  the 
open-end  short-circuited  stubs  that 
are  3  wavelength  at  f-m  frequen¬ 
cies.  It  can  be  shown  that  zero 
impedance  at  the  start  of  the  stub 
does  not  result  in  a  short  circuit 
at  the  various  frequencies  in  the 
television  band  since  rotating 
through  3  wavelength  at  the  f-m 
frequency  is  somewhat  more  than 
a  half  wavelength  at  tv.  Similarly, 
the  open-circuit  stubs  produce  vari¬ 
ous  values  of  impedance  which  are 
high,  but  none  of  which  are  infinite 
in  the  television  band. 

However,  changing  the  character¬ 
istic  impedance  of  the  lines,  at  the 
points  that  are  a  quarter  wave¬ 
length  or  multiples  of  a  quarter 
wavelength  at  the  f-m  frequency 
can  result  in  correction,  if  properly 
done,  such  that  the  midband  tele¬ 
vision  impedance  can  be  made  in¬ 
finite  and  zero  for  the  two  stubs. 
This  will  cause  no  change  in  the 
action  of  the  stubs  at  f-m  frequency. 

Figure  4  indicates  the  method  of 
plotting  the  short-circuited  stub. 
The  first  quarter  wavelength  of  the 
stub  is  made  of  a  piece  of  line  of 
lower  impedance  than  the  last  half 
wavelength,  by  changing  the  diam¬ 
eter  of  the  inner  conductor.  The 
impedance  of  the  end  of  the  stub  is 
thus  made  zero  at  midband  of  the 
television  channel. 

Similarly,  Fig.  5  shows  the  effect 
of  changing  the  characteristic  im¬ 
pedance  of  part  of  the  open-cir- 


FIG.  S— -CompUlaly  d«T»lop«d  iUtai  dli- 
1*1*  irom  that  oi  Fig.  2  by  tl*  aUaettv*- 
na*i  at  lalaTiaion  traquancias 


FIG.  7 — Physical  dlmanaions  oi  lha  Ultar 
■how  how  it  can  ha  coastnidad  irom 
•tondard  iiitings 


cuited  stub,  causing  the  television 
midband  impedance  to  be  infinity. 

The  completely  developed  filter  is 
shown  in  Fig.  6,  while  Fig.  7  gives 
the  physical  layout  with  some  fold¬ 
ing  done  to  make  the  unit  occupy 
a  reasonable  amount  of  space. 
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Nuclear-Resonance 

INiiclear-resonance  technique  makes  it  possible  to  regulate  a  35-ton  ma^et  with  four  type 
807  tubes  to  accuracies  approaching  0.0025  percent.  Servo  system  control  loop  is  actuated 
by  negative-resistance  resonance  detector  coupled  to  a  proton  sample  vial  of  water  or  min¬ 
eral  oil.  Measurements  of  absolute  field  obtained  with  oscilloscope  and  frequency  meter 


Rapid  growth  of  scientific  re¬ 
search  and  development  has 
led  to  numerous  applications  requir- 
injr  the  precise  measurement  or 
stabilization  of  magnetic  fields. 
Amonp  the  better-know'n  applica¬ 
tions  that  are  receivinp  increased 
attention  in  both  industrial  and 
basic  research  are  mass  si)ectrom- 
ptry  (pas  analysis  and  mass  meas¬ 
urement),  mapnetron  development 
and  cyclotron.s. 

Previous  conventional  methods, 
such  as  usinp  a  search-coil  or  bis¬ 
muth  spiral  for  obtaininp  a  correct- 
inp  or  measurinp  sipnal  directly 
from  a  mapnetic  field  are  relatively 
in.sensitive  to  small  field  chanpes. 
In  addition,  absolute  measurements 
with  such  devices  are  limited  to  ac¬ 
curacies  of  the  order  of  1  percent. 
Because  of  the  relative  insensitivity 
of  these  methods,  mapnet  repulators 
have  usually  been  desipned  to  repu- 
late  the  mapnet  excitation  current 
resultinp  in  stabilization  factors  of 
the  order  of  a  few  thousand. 

By  the  use  of  nuclear  resonance 
techniques  described  here  it  is  pos¬ 
sible,  with  relatively  simple  appar¬ 
atus,  to  obtain  stabilization  factors 
ranpinp  from  10“  to  10*  and  to  make 
absolute  field  measurements  with 
accuracies  approachinp  0.0025  per¬ 
cent.  The  techniques  involved  are 


larpely  of  a  radio-frequency  nature 
and  the  mapnetic  field  is  determined 
by  measurinp  a  frequency. 

.  Protons  characterized  by  a  spin 
/  and  mapnetic  moment  a  are  estab¬ 
lished  in  two  enerpy  levels  when 
immer.sed  in  a  mapnetic  field  H,. 
The.se  two  states  differ  in  enerpy  by 
an  amount 

Atr  =  =  hv  (1) 

The  division  of  nuclei  between  the 
two  states  is  poverned  by  the  Boltz¬ 
mann  factor  which  pives  a  slipht 
surplus  in  the  lower  state  if  the  pro¬ 
ton  .sample  is  in  thermal  equilib¬ 
rium  at  ordinary  temperatures. 
.Application  of  a  weak  radio-fre¬ 
quency  field  produces  transitions  be¬ 
tween  the  levels  with  a  net  absorp¬ 
tion  of  enerpy  from  the  r-f  field  as 
lonp  as  there  remains  a  surplus  of 
protons  in  the  lower  state.  To  fulfill 
this  latter  condition,  the  net  enerpy 
pained  by  the  protons  must  be  lost 
to  the  surroundinp  lattice. 

This  process  takes  place  with  a 
characteristic  relaxation  time  T,. 
Thus,  it  can  be  seen  that  the  absorp¬ 
tion  of  enerpy  from  the  r-f  field 
tends  to  upset  the  normal  equilib¬ 
rium  population  of  the  states  by 
equalizinp  it  and  the  new  equilib¬ 
rium  established  is  a  balance  be¬ 
tween  the  process  of  enerpy  ab¬ 


sorption  by  the  spin  system  and 
transfer  of  this  excess  energy  to  its 
surroundings. 

From  Eq.  1  it  is  seen  that  the 
absorption  of  enerpy  takes  place  at 
a  single  frequency.  Actually,  if  all 
the  active  nuclei  in  the  sample  see 
the  same  field,  H.,  the  sample  shows 
a  small  but  finite  resonance  width. 
In  practice,  field  inhomopeneities 
spoil  this  condition  and  broaden  the 
resonance.  The  observed  line  width 
may  be  expressed  in  terms  of  the 
frequency  width  or  the  mapnetic 
field  width  at  half  maximum.  A 
second  relaxation  time  T.*  is  a 
measure  of  the  inverse  line  width 
and  is  given  by  T*  =  l/icAv  where 
Av  is  the  full  line  width  at  half 
maximum. 

Equation  1  can  be  put  in  the  form 

«.  -  yH.  (2) 

where  u>.  =  v  =  2T.\t./h  I  and  is 
known  as  the  pyromapnetic  ratio 
of  the  nucleus.  The  value  of  the 
pyromapnetic  ratio  of  the  proton  in 
absolute  units  has  been  recently 
measured'  with  an  uncertainty  of 
less  than  25  parts  per  million.  This 
makes  it  possible  to  measure  map¬ 
netic  fields  with  accuracies  ap¬ 
proachinp  25  ppm  by  means  of  a 
relatively  simple  radio-frequency 
apparatus  for  detecting  proton 
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transitions  in  a  water  or  oil  sample 
and  frequency  measuring  apparatus 
that  is  readily  available. 

Transition  Detector 

In  the  absorption  method,  the  es¬ 
sential  apparatu.s  for  detecting 
transitions  takes  the  form  of  a 
small  r-f  coil,  approximately  1  cm 
in  diameter  for  fields  of  the  order 
of  1,000  to  20,000  gausses,  with  its 
axis  at  right  angles  to  the  field  H.. 
A  glass  vial  containing  water  or 
mineral  oil  may  be  placed  in  the  r-f 
coil  for  the  proton  sample.  The  coil 
is  resonated  with  a  capacitor  and 
fed  through  a  high  impedance  from 
a  signal  generator  as  shown  in  Fig. 
1. 

If  the  field  or  frequency  is  ad¬ 
justed  to  that  value  at  which  the 
transition  takes  place,  that  is,  the 
resonant  frequency,  power  will  be 
absorbed  from  the  coil,  the  Q  will 
drop,  and  the  r-f  voltage  across  the 
coil  will  decrea.se.  It  is  customary 
to  modulate  the  field  or  frequency 
at  an  audio  rate  so  that  the  r-f  volt¬ 
age  across  the  coil  will  be  modulated 
as  the  nuclear-resonant  condition  is 
passed  through.  It  simply  remains, 
then,  to  arrange  suitable  r-f  ampli¬ 
fiers,  detectors,  and  audio  amplifiers 
to  display  the  nuclear  absorption 
line  on  an  oscilloscope. 

Bloembergen,  Purcell,  and  Pound* 
have  shown  that  the  power  ab-sorbed 
per  cu  cm  of  sample  is  given  by 

eigB/sec  (3) 

and  that  where  the  line  width  is  not 
the  natural  line  width,  T„  but  is 
broadened  by  inhomogeneity  in  the 
magnetic  field,  the  line  shape  func¬ 
tion,  fr(v),  can  be  conveniently  ex¬ 


Th*  nudaoT  rttononc*  prob*  being  uaed  to  moaiure  tho  Hold  dUtribntloB  ol  a 
maqnot.  Tho  probo.  at  lower  center.  U  nxtunted  on  a  croeaieed  ior  accurate 
potitioninq  In  the  mognet  gap 


pressed  in  terms  of  a  relaxation 
time  T'*  by  the  relation  T,*  = 
g(v)/2.  In  Eq.  3,  A' is  Boltzmann’s 
constant,  T  the  absolute  tempera¬ 
ture,  A’,  the  number  of  active  nu¬ 
clei  per  cu  cm  of  sample,  and  H, 
half  the  magnitude  of  the  r-f  mag¬ 
netic  field.  The  oscillating  mag¬ 
netic  field  of  magnitude  2H,  can  be 
considered  to  be  made  up  of  two 
fields  each  having  a  magnitude  f/, 
and  rotating  in  opposite  directions. 
They  have  further  shown  that  be¬ 
cause  of  saturation  the  signal  pre¬ 
dicted  by  Eq.  3  is  reduced  by  a 
factor  of  two  when  the  optimum  r-f 
field,  2H„  is  used.  This  optimum 
r-f  field  is  given  by 


//i*  T,  Tj*  =  1  (4) 


Substituting  the.se  relations  into 
Eq.  3  and  introducing  the  volume 
of  the  sample  'j,*,  where  a,  is  the 
volume  of  the  coil  and  a  is  a  filling 
factor  for  the  sample,  the  total  ab¬ 
sorption  is  obtained 


u.«  A'.  (»,)»/(/+ 1)  _  , 

- 6A'f^. - *"**'“'  ® 


Power  Needed 

The  power  input  to  the  coil  re¬ 
quired  to  maintain  the  optimum 


value  of  r-f  magnetic  field  can  be 
easily  obtained  as  follows,  if  it  is 
remembered  that  for  a  simple  sol¬ 
enoid  approximately  all  of  the 
energy  stored  in  the  magnetic  field 
is  contained  in  the  volume  of  the 
coil  and  that  H,  is  half  the  ampli¬ 
tude  of  the  r-f  magnetic  field.  Since 
energy  density  is  fT/Sic  the  total 
energy  E,  stored  in  the  magnetic 
field  is 

If. -//,»«, /2ir  (6) 

Recalling  that  P,  —  m  E,/Q.  and 
using  Eq.  4  and  5  there  is  obtained 
the  power  required  to  maintain  the 
field  H. 


P. 


ia  Ve 

2t-PT,T,*Q, 


(7) 


where  Q,  is  the  Q  of  the  r-f  coil  in 
the  absence  of  an  absorption  signal. 

Now  assume  that  the  L-C  circuit 
receives  its  power,  P„  from  a  gen¬ 
erator  having  a  resistance  many 
times  greater  than  the  equivalent 
shunt  resistance,  R.,  of  the  tuned 
L-C  circuit  thus  making  essentially 
a  constant-current  circuit  in  which 
the  loading  effect  of  the  generator 
need  not  be  considered. 

Let  the  voltage  across  the  L-C 


Field  Control 
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circuit  in  the  absence  of  nuclear 
absorption  be  V,  and  the  change  in 
this  voltage  due  to  the  peak  absorp¬ 
tion  be  A  7  then  since  i  =  (_P,/R.) 
and  Ps  =  t'AF  we  get  as  a  good 
approximation 

AF-P.(SVP.)»  (8) 

Dividing  Eq.  5  and  7  by  10’  to  put 
them  into  practical  units  and  then 
substituting  them  into  Eq.  8  we  get 

.  „  /  (/  +  1)  **  y  Nt  Vca 

^KT(lCr)iv.i 

(9) 

The  quantity  T,*  is  a  measure  of 
the  inverse  line  width  and  is  de¬ 
pendent  only  on  the  area  and  maxi¬ 
mum  value  of  the  line  shape  curve. 
If  p(v),  the  line-shape  function,  is 
that  of  a  simple  singly-tuned  circuit 
it  may  be  shown’  that  Av  the  width 
of  the  line  between  half  maximum 
points  (on  a  power  basis)  is  l/icT,*. 
From  this  relationship,  Eq.  7,  and 
the  relation  that  ui.  =  y  ff.  it  may 
be  shown  that  the  power  required 
to  maintain  the  optimum  r-f  field  is 


a.Htu, 
4x7-,  0. 


(10) 


where  H,  is  the  line  width  at  half 
maximum  in  oersteds.  The  coil 
voltage  required  to  maintain  this 
field  is 


r. 


(P.P.)»- 


/  H.H,V.R.  y 

V  4ir  T’lQ.lO'  / 


volts 


(11) 


For  a  water  sample  at  room  temper¬ 
ature,  Eq.  7  reduces  to 

AV  -  7.5  X  10-“  ( 

volte  (12) 

It  will  be  recalled  from  an  earlier 
discussion  that  T,*  is  related  to  the 
absorption  line  width  and  may  be 
expressed  either  in  terms  of  fre¬ 
quency  Av  or  in  terms  of  gausses 
Ht  by  the  relations  T*  =  l/icAv  = 
2/Yff.. 

For  pure  water,  the  natural  line 
width  is  of  the  order  of  a  few  milli- 
gausses  but  the  measured  line 
widths  are  usually  much  greater 
than  this  because  of  inhomogene¬ 
ities  in  the  field  H..  Where  this  is 
the  case,  paramagnetic  ions  may  be 
added  to  the  water  sample  without 
appreciably  altering  the  observed 
line  width.  Adding  ferric  nitrate 
has  the  advantage  that  the  interac¬ 


FIG.  3 — Signal  and  nois*  eharoclariitic* 
oi  amplltud*  bridg* 


tion  between  the  protons  and  the 
lattice  (surrounding  sample)  is  in¬ 
creased,  decreasing  the  rate  of  en¬ 
ergy  transfer  and  thus  decreasing 
the  value  of  T,.  For  pure  water  T, 
is  of  the  order  of  3  sec  but  by  the 
addition  of  a  small  amount  of  ferric 
nitrate  may  be  decreased  to  an 
order  of  lO"*  to  10  *  thus  increasing 
the  available  signal  by  a  factor  of 
at  least  1,000. 

In  most  cases,  depending  on  the 
field  inhomogeneity,  it  is  possible  to 
make  T,  about  equal  to  T*.  In 
practice  the  optimum  condition  is 
obtained  by  adding  the  ferric  ni¬ 
trate  very  slowly  while  watching 
the  absorption  signal  grow  in  mag¬ 
nitude  until  it  is  seen  that  the 
absorption  line  starts  broadening 
instead  of  increasing  in  magnitude. 

Representatire  Measurement 

To  illustrate  the  use  of  the  above 
equations,  the  following  example  of 
.some  measurements  made  with  the 
detector  circuit  shown  in  Fig.  2  is 
given.  This  circuit  is  one  of  the 
very  few  that  lends  itself  readily 
to  the  absolute  measurement  of  ab¬ 
sorption  pip  magnitudes.  With  a 
Q,  of  100,  R.  =  4,000  ohms,  j  = 
1.5  cu  cm,  j.  s  =  0.4  cu  cm,  v  =  20 
me,  and  N.  =  4,700  gausses,  the  line 
width  of  an  adjusted  water  sample 
was  0.5  gauss  and  the  maximum 
signal  occurred  at  an  r-f  coil  voltage 
of  2.4  volts.  Using  Eq.  11  gives  a 
value  for  T,  of  about  2  x  10  *  sec 
and  substituting  this  in  Eq.  12  indi¬ 
cates  that  AV  should  be  about  1,100 
microvolts. 

Since  the  bridge  circuit  of  Fig.  2 
reduces  the  audio  output  voltage 
by  a  factor  of  2  and  the  rectification 
efficiency  of  the  diodes,  {,  is  approxi¬ 
mately  unity,  the  output  signal 
should  be  about  550  gv.  This  can  be 
compared  with  the  actual  observed 


output  voltage  of  490  gv.  This  is 
closer  agreement  than  would  nor¬ 
mally  be  expected.  The  absorption 
pip  voltage  curve  of  Fig.  3  illus¬ 
trates  the  saturation  effect  men¬ 
tioned  earlier,  which  gives  rise  to 
the  optimum  r-f  coil  voltage. 

Detection  Circuits 

Several  different  types  of  circuits 
have  been  developed  for  the  detec¬ 
tion  of  nuclear  resonance  signals, 
only  a  few  of  which  will  be  dis¬ 
cussed  here.  The  simplest  type  of 
circuit  is,  perhaps,  the  amplitude 
bridge"  circuit  shown  in  Fig.  2  that 
stems  directly  from  the  basic  de¬ 
tector  of  Fig.  1.  In  that,  the  coil 
L  containing  the  water  sample  is 
tuned  to  resonance  at  the  required 
frequency  by  C.  The  resulting 
resonant  circuit  having  a  shunt 
resonant  impedance  R„  is  fed  from 
a  signal  generator  through  an  im¬ 
pedance  R  >>  R..  The  change  in 
r-f  voltage  across  the  L-C  circuit 
that  results  when  the  d-c  magnetic 
field  H,  is  varied  through  the  value 
required  for  nuclear  resonance  is 
detected  by  the  diode  circuit. 

The  value  of  H.  may  be  varied 
repetitiously  through  the  critical 
value  by  applying  a  low  audio-fre¬ 
quency  sweep  voltage  to  small 
Helmholtz  coils  mounted  on  either 
side  of  the  sample.  The  resulting 
audio  voltage  output  of  the  diode 
circuit  may  be  amplified  and  dis¬ 
played  on  an  oscilloscope. 

This  circuit  is  not  practical  be¬ 
cause  the  noise  modulation  usually 
present  in  the  output  of  the  average 
signal  generator  will  mask  the 
desired  signal.  In  the  amplitude 
bridge  of  Fig.  2  this  noise  modula¬ 
tion  is  cancelled  out  by  having 
another  voltage  dividing  network 
and  diode  detector  that  detects  only 
the  generator  noise  and  then  com¬ 
bining  the  two  outputs  in  phase  op¬ 
position  .so  that  the  noise  modula¬ 
tion  cancels  out  in  the  output, 
whereas  the  signal  does  not. 

This  system  does  not  eliminate 
noise  generated  in  the  diode  cir¬ 
cuits  and,  since  this  is  usually  much 
greater  than  the  thermal  noise  gen¬ 
erated  in  R„  the  circuit  has  a  rather 
poor  noise  figure.  In  spite  of  this, 
the  circuit  will  produce  quite  ade¬ 
quate  signal-to-noise  ratios  as  indi¬ 
cated  in  Fig.  3  and  the  resonance¬ 
line  photograph  for  fields  above  a 
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few  thousand  gausses.  It  displays 
only  the  absorption  component  and 
is  relatively  insensitive  to  micro¬ 
phonics  but  is  not  readily  tunable. 
For  the  latter  reason,  the  circuit  is 
quite  .satisfactory  for  use  in  field- 
regulator  application  but  not  for 
field  measurement. 

The  photograph  shows  an  ampli¬ 
tude-bridge  resonance  probe 
mounted  on  a  crossfeed  in  a  magnet 
gap  for  plotting  the  field  distribu¬ 
tion.  Another  probe  operating 
from  the  same  signal  generator 
was  used  to  stabilize  the  field,  while 
field  variations  were  plotted  by  not¬ 
ing  the  bias  current  through  the 
Helmholtz  coils  on  the  movable 
probe.  An  inner  set  of  Helmholtz 
coils  is  used  as  magnetic  .sweep. 
Relative  field  measurements  of  this 
type  can  easily  be  made  to  1  part  in 
10*. 

R-P  Bridge  Detector 

Since  the  detection  of  nuclear 
resonance  signals  requires  detecting 
a  very  small  change  in  a  relatively 
large  r-f  voltage,  it  would  appear 
that  an  r-f  bridge  could  be  utilized 
to  advantage  because  the  steady 
component  could  be  reduced  to  the 
point  where  low-noise  r-f  amplifiers 
could  be  used  to  advantage  and  also 
noise  modulation  of  the  signal  gen¬ 
erator  could  effectively  be  reduced 
in  the  output. 

Circuits  of  this  type  using  a 
straight  r-f  bridge’  and  a  bridge-T 
network*  have  been  used  that  show 
excellent  noise  figures.  These  cir¬ 
cuits  are  not  particularly  applicable 
to  field  measurement  or  regulation, 
however,  because  of  their  complex¬ 
ity,  microphony,  and  critical  adjust¬ 
ment  required.  In  addition  they  are 
not  readily  tunable  and  since  they 
are  phase-sensitive  as  well  as  ampli¬ 
tude-sensitive  they  also  may  indi¬ 
cate  the  dispersion  component  of 
the  resonance  signal. 

It  might  be  noted  that  resonance 
absorption,  except  for  the  satura¬ 
tion  effect,  produces  a  signal  much 
as  if  a  high-Q  tuned  circuit  were 
coupled  into  the  coil  L,  thus  indicat¬ 
ing  a  reactance  term  (correspond¬ 
ing  to  the  dispersion  component)  as 
well  as  the  resistance  term. 

As  early  as  1947,  Roberts*  pointed 
out  that  either  a  superregenerative 
oscillator  or  a  simple  regenerative 
oscillator  could  be  used  as  a  detector 


of  nuclear-resonance  signals  and 
these  methods  have  been  used*  ’  to 
some  extent.  It  appears  that  the 
simplest  and  best  circuit  for  field 
measurement  is  a  negative-resist¬ 
ance  oscillating  detector  developed 
by  R.  D.  Huntoon  and  A.  Weiss  of 
the  National  Bureau  of  Standards. 
This  is  a  free-running  tunable  oscil¬ 
lating  detector  but  a  slight  modi¬ 
fication  of  the  original  circuit,  re¬ 
placing  a  feedback  capacitor  with  a 
crystal,  X,  as  shown  at  the  bottom 
of  Fig.  4,  will  stabilize  the  oscilla¬ 
tion  frequency  at  the  series-reso¬ 
nant  frequency  of  the  crystal  and 
make  the  same  circuit  highly  suit¬ 
able  for  the  field  stabilization  appli¬ 
cation. 

When  oscillating  at  a  low  level, 
the  magnitude  of  oscillation  of  this 
circuit  is  extremely  sensitive  to 
small  changes  in  impedance  of  the 
L-C  circuit.  While  the  theory  of 
this  circuit  as  a  detector  has  not 
been  completely  worked  out  nor  has 
the  noise  figure  been  measured,  com- 
[)arison  of  the  signal-to-noise  ratios 
obtained  between  this  and  other 
methods  of  detecting  nuclear  reso¬ 
nance  indicate  that  it  is  very  good. 
The  required  low  level  of  oscillation 
is  obtained  by  using  a  reduced  plate 
voltage  of  only  45  volts  and  then 
reducing  further  by  means  of  the 
50,000-ohm  variable  resistor.  In 
addition,  reduced  filament  voltage 


can  be  used  if  desired. 

The  audio  output  signal  can  be 
obtained  in  three  different  ways. 
Since  a  change  in  r-f  level  will 
change  the  grid  bias  that  will  be 
amplified  and  will  appear  in  the 
plate  circuit  as  a  superimposed 
audio  voltage,  the  signal  can  be 
taken  directly  from  the  plate  of  one 
of  the  tu’.es  through  an  r-f  decoup¬ 
ling  network  as  indicated.  The  grid 
bias  change  can  be  taken  directly 
off  the  grid  circuit  at  S.  In  either 
of  these  methods  audio  noise  gen¬ 
erated  in  tube  T,  appears  in  the  out¬ 
put  and  hence  to  obtain  the  best 
signal-to-noise  ratio  the  diode  cir¬ 
cuit  shown  in  the  lower  left-hand 
corner  should  be  used.  The  diode 
circuit  is  connected  across  points 
A  and  B  and  the  grid-leak  capacitor 
(7,  is  changed  to  10  iif  so  that  the 
grid  bias  cannot  change.  Audio 
tube  noise  is  prevented  from  reach¬ 
ing  the  diode  circuit  by  the  lOO-jqif 
capacitors.  This  method  gives  a 
much  better  signal-to-noise  ratio 
than  either  of  the  other  two  meth¬ 
ods  but  for  most  purpo.ses  they  are 
good  enough. 

Field  Measurement 

From  Eq.  2  it  can  be  seen  that  to 
measure  a  magnetic  field  strength 
H,  it  is  only  necessary  to  measure 
the  frequency  required  for  proton 
resonance  in  that  field.  The  value* 
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of  V  is  Y  =  (2.67528  ±  0.00006)  X 
10  *  sec  *  gausses"*  and  since  fre¬ 
quency  can  be  easily  measured  to  a 
few  parts  per  million,  the  limit  of 
accuracy  on  field  measurements  is 
limited  by  the  uncertainty  in  y  or 
the  signal-to-noise  ratio  of  the  de¬ 
tecting  circuit.  The  signal-to-noise 
ratio  depends  on  the  detector  noise 
figure,  the  size  of  the  water  sample, 
and  the  inhomogeneity  in  the  field. 
The  greater  the  field  gradient,  the 
smaller  the  sample  has  to  be  to  keej) 
the  total  line  width  within  a  reason¬ 
able  value. 

With  the  negative-resistance  os¬ 
cillating  detector,  usable  signal-to- 
noise  ratios  have  been  obtained  in 
fields  of  4,000  gaus.ses  having  a 
gradient  of  approximately  5  gausses 
per  cm.  The  sample  used  in  this 
ca.se  was  about  2  mm  in  diameter. 
With  smaller  gradients,  it  can  be 
used  in  fields  as  low  as  a  few 
hundred  gausses. 

In  practice,  the  circuit  shown  at 
the  bottom  of  Fig.  4  is  built  in  the 
form  of  a  probe  with  the  coil  L 
mounted  in  the  end  of  a  brass  tube 
a  foot  or  so  long  and  the  rest  of 
the  circuit  mounted  in  a  small  box 
on  the  other  end.  If  it  is  desired 
to  make  the  complete  unit  portable, 
the  filament  battery  (d-c  is  required 
to  prevent  60-cps  modulation),  45- 
volt  plate  battery  and  any  additional 
audio  stages  can  be  mounted  in  a 
portable  carrying  case. 

The  sweep  coils  can  lie  e.xcited 
from  60-cps  filament  supply  if  de¬ 
sired.  If  the  sweep  voltage  is  ap¬ 
plied  to  the  horizontal  input  of  the 
scope  and  the  signal  output  to  verti¬ 
cal  input,  a  double  trace  of  the  reso¬ 
nance  pip  will  be  seen.  With  a 
slight  phase  shift,  the  pips  will  be 
separated  slightly  and  the  cro.ssover 
point  makes  an  excellent  indication 
of  the  center  of  re.sonance.  Using  a 
broad  sweep,  resonance  can  be  ap¬ 
proximately  located  by  tuning  C 
and  then  for  the  final  adjustment 
decreasing  the  sweep  voltage  to  ap¬ 
proximately  a  line  width,  v. 

If  desired  a  lock-in  amplifier  or 
pha.se  detector  similar  to  that  used 
in  the  field  regulator  may  be  used 
and  the  re.sonance  signal  indicated 
on  a  meter  or  electron-ray  tube  in¬ 
stead  of  an  oscillo.scope. 

The  frequency  can  be  measured 
either  by  the  use  of  a  crystal 
calibrator  unit,  wavemeter,  or  with 


less  accuracy  by  calibrating  the  dial 
on  capacitor  C.  Frequency  measure¬ 
ment  techniques  are  well  known.  It 
should  be  noted  that  if  the  highest 
precision  is  to  be  obtained  in  field 
measurement,  the  shape  and  type  of 
the  sample  used  must  be  chosen 
with  care.  Water  samples  with  an 
excessive  amount  of  ferric  salts 
in  them  sometimes  produce  a  small 
field  shift  from  the  true  resonance. 
Mineral  oil  samples,  though  giving 
a  lower  signal,  have  negligible 
shift*.  Care  must  also  be  used  to 
insure  that  the  sample  holder,  coil, 
and  shield  do  not  have  ferromag¬ 
netic  impurities. 

Magnetic  Field  Regulation 

The  nuclear-resonance  signal  has 
been  used  to  regulate  magnetic 
fields  with  good  success.  It  will 


Proton  resonance  line  usinq  a  water 
sample  adjusted  with  ferric  nitrate 


hold  the  field  to  less  than  10  percent 
of  a  line  width  and  since  the  error 
signal  is  obtained  directly  from  the 
field,  it  also  corrects  for  changes  in 
geometry  and  temperature  which 
the  customary  current  regulator 
will  not  do. 

The  complete  details  of  a  regula¬ 
tor  u.sed  to  regulate  a  35-ton  mag¬ 
net”  have  been  shown  in  Fig.  4.  In 
this  case  the  error  signal  was  used 
to  control  the  field  of  the  main  gen¬ 
erator  and  antihunt  was  obtained 
by  feeding  in  series  with  the  error 
signal  a  rate  voltage  obtained  from 
an  auxiliary  magnet  winding  of 
small  size  wire.  Becau.se  of  the 
high  gain  of  this  system,  the  rate 
signal  had  to  be  amplified  by  a 
single-stage  floating  d-c  amplifier. 
The  effect  of  this  rate  voltage  cir¬ 


cuit  was  to  increase  the  time  con¬ 
stant  of  the  magnet  from  its  normal 
8  seconds  to  17  minutes.  The  series 
control  tube  shown  in  the  field  cir¬ 
cuit  was  actually  four  807  tubes  in 
parallel,  which  were  quite  adequate 
for  controlling  the  500-ma,  400- 
volt  field  of  the  300-ampere  gen¬ 
erator. 

While  the  method  of  antihunt  and 
method  of  introducing  the  error  sig¬ 
nal  may  vary,  depending  on  the 
magnet  design,  the  rest  of  the  cir¬ 
cuit  details  shown  may  be  used  to 
regulate  any  magnet.  The  nuclear- 
resonance  probe  used  is  a  crystal- 
.stabilized  negative-resistance  oscil¬ 
lator  described  earlier. 

The  rest  of  the  circuit  shows  a 
typical  sweep-voltage  source  (R-C 
oscillator  plus  amplifier  stage),  nar¬ 
row-band  amplifier  (twin-T  net¬ 
work),  and  the  pha.se  detector  cir¬ 
cuit.  All  of  these  including  power 
supply  are  mounted  on  one  chassis, 
and  both  filament  and  plate  supply 
for  the  probe  are  also  obtained  from 
that  chassis.  The  pha.se  detector 
will  not  be  di.scussed  further  as  it 
has  already  been  described'”. 

In  putting  the  circuit  into  opera¬ 
tion  for  the  first  time  it  is  advisable 
to  use  an  oscilloscope  for  locating 
the  resonance  line  and  making  the 
initial  adjustments.  When  locking 
the  magnet  in  with  the  nuclear- 
resonance  signal,  a  fine  field  adjust¬ 
ment  is  required  since  the  reso¬ 
nance  line  is  .so  narrow  that  it  is 
quite  ea.sy  to  pa.ss  through  it  .so  fa.st 
that  the  regulator  does  not  have 
time  to  pull  in.  If  the  feedback 
phase  is  wrong,  the  regulator  will 
try  to  regulate  on  either  side  of  the 
resonance  line  instead  of  the  center. 
This  may  be  easily  remedied  by  re¬ 
versing  the  sweep-coil  leads. 
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Job  Evaluation  Chart 


Systematic  comparison  of  advantages  and  disadvantages  offered  by  various  employment 
opportunities  ensures  more  intelligent  decisions.  Chart  shown  below  illustrates  one 
engineer’s  system.  It  can  easily  be  modified  to  apply  to  other  individuals  and  jobs 


CURRENT  FLOODS  of  advertise¬ 
ments  pleading  for  engineers 
are  often  bewildering  to  the  aver¬ 
age  young  electronics  engineer. 
Each  hiring  concern  claims  certain 
advantages  in  living  conditions, 
working  conditions,  security,  and 
so  on.  It  is  usually  difficult  to  eval¬ 
uate  these  claims  in  the  true  per¬ 
spective.  It  is  the  purpose  of  this 
short  article  to  present  a  flexible 
system  of  engineering  job  evalua¬ 
tion  that  might  be  of  a.ssistance  to 
engineers  considering  a  change  in 
employment. 

The  first  step  is  to  list  all  factors 
that  might  enter  into  the  selection 
of  a  job.  In  the  second  step,  these 
factors  are  weighted  in  accordance 
with  some  arbitrary  scale  depend¬ 
ing  on  the  importance  the  individ¬ 
ual  places  on  each  particular  factor. 
The  factors  and  weightings  shown 
in  the  example  of  Table  I  are  arbi¬ 
trary,  representing  only  the  views 
of  a  particular  individual. 

The  actual  evaluation  process 
consists  of  considering  separately 
each  factor  for  each  job  possibility 
and  a.ssigning  it  an  appropriate 
number  with  respect  to  maximum 
allowable  for  that  particular  factor. 
The  results  may  be  tabulated  as 
illustrated  in  the  table.  The  sum¬ 
mation  of  vertical  columns  may 
then  be  compared  with  the  maxi¬ 
mum  by  any  convenient  means,  the 
highest  sum  representing  the  mo.st 
desirable  situation,  and  so  on. 

Particularly  close  results  should 
be  compared  separately  for  more 
reliable  evaluation.  The  accuracy 
of  the  system  depends  on  the 
amount  of  thought  and  effort  given 
to  the  listing,  weighting  and  evalu¬ 
ating.  The  latter  implies  an  ade¬ 
quate  knowledge  of  the  situation 


By  R.  W.  JOHNSON 

Electronica  Engineer 
U,  8.  Naval  Ordnance  Test  Station 
China  Lake,  California 

in  each  case.  It  is  generally  desir¬ 
able,  if  one  has  an  acquaintance  at 
a  particular  location,  to  have  him 
prepare  an  evaluation  as  a  check. 


It  is  surprising  how  brown  the 
grass  can  get  on  the  other  side  of 
that  fence  when  this  system  is 
applied ! 


TABLE  I — Engineering  Job  Evaluation  Chart 


Item  ! 

’ 

Job  Possibilities 

hdax. 

Pts. 

1 

B 

1 

c 

D 

E 

F 

LIVING; 

Weather . 

SO 

10 

10 

5 

15 

IS 

SO 

Houtint — cert . 

15 

10 

10 

5 

5 

10 

15 

Houain  j — aviilabilitY . 

15 

10 

10 

10 

10 

5 

15 

Houtins — location . 

15 

IS 

11 

10 

9 

7 

10 

Schools . 

10 

s 

10 

5 

10 

10 

10 

Recreation . 

10 

•  5 

5 

7 

9 

10 

5 

Traffic . 

10 

5 

5 

7 

8 

10 

10 

Travel  to  work . 

Movin]  expense  and  incon- 

10 

10 

7 

6 

8 

5 

5 

•9 

venience . 

10 

10 

10 

10 

8 

6 

5 

Medical  facilities . 

5 

5 

5 

4 

4 

4 

4 

Shoppin3  facilities . 

5 

5 

5 

4 

3 

3 

5 

Neighbors . 

5 

5 

5 

5 

5 

5 

5 

WORKING; 

Supervisoi(s) . 

15 

8 

7 

10 

15 

IS 

Challenge  of  job . 

15 

IS 

14 

10 

10 

10 

15 

Chance  for  advancement . . . 

so 

10 

10 

15 

15 

5 

SO 

Prestige  of  organization .... 

SO 

15 

IS 

13 

18 

10 

SO 

Supply  and  red  tape . 

15 

15 

IS 

8 

7 

15 

5 

Military  relationships . 

10 

10 

10 

10 

7 

6 

5 

Security  of  future . 

SO 

10 

5 

15 

10 

5 

SO 

Recognition  for  work . 

15 

10 

10 

15 

15 

10 

15 

Amount  of  travel . 

10 

5 

5 

10 

7 

8 

9 

Other  opportunities  in  area. 

10 

10 

9 

8 

6 

5 

7 

Laboratory  facilities . 

15 

5 

7 

10 

10 

10 

15 

Policies  of  organization .... 

SO 

5 

15 

IS 

13 

15 

15 

Salary  . 

30 

SO 

S5 

30 

15 

SO 

SO 

Value  of  experience . 

SO 

SO 

10 

15 

15 

15 

SO 

Type  of  work . 

SO 

so 

10 

15 

10 

15 

SO 

Totals . 

395 

SM 

854 

871 

848 

851 

387 

Percent . 

100 

♦8% 

M 

70% 

«8 

*5 

85 
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Automatic  device  scans  30  by  36-in.  plane  in  front  of  microwave  antenna  and  plots  full- 
size  map  showing  either  phase  or  amplitude  variations  in  the  plane.  Accurate  plot  elimi¬ 
nates  difficult  mathematical  computing  in  the  near-field  region 

By  ROBERT  M.  BARRETT  and  MALCOLM  H.  BARNES 

Air  Force  Cambridge  Research  Center 
Cambridge^  Mansachusetta 


IN  THE  DESIGN  of  reflectors,  methods  of  determining  these  par-  photograph  of  a  series  of  water 
horns,  lenses  and  other  micro-  ameters  have  been  sorely  needed  for  ripples  in  a  still  pond.  The  other 
wave  optical  systems,  it  is  necessary  some  time.  The  machine  described  picture,  of  the  wave  amplitude,  is 
to  know  the  shape  of  the  emerging  herein  not  only  gives  accurate  in-  essentially  a  contour  map  of  the 
wave  front  in  some  detail.  The  formation  concerning  fields  but  it  magnitude  of  the  waves  and  is  read 
study  of  such  a  wave  front  provides  also  presents  it  in  such  a  way  as  to  the  same  as  an  ordinary  geograph- 
a  powerful  tool  in  the  analysis  and  be  of  maximum  utility.  ical  contour  map. 

correction  of  aberrations  of  the  op-  Output  from  the  device  is  in  the  These  graphical  representations 
tical  device  under  consideration.  form  of  a  pair  of  pictures  of  the  are  not  only  of  inestimable  value  to 
Directional  characteristics  of  an-  electromagnetic  waves  as  they  exist  the  antenna  designer  in  the  detailed 
tennas  are  uniquely  determined  by  in  a  plane  section  through  space,  analysis  of  antenna  aberrations  but 
the  near-field  phase  and  amplitude  One  of  these  pictures  is  of  the  phase  are  also  of  great  value  in  providing 
of  the  radiated  signal.  Improved  of  the  waves  and  is  very  much  like  a  a  quick,  accurate  mental  picture  of 


Automatic  Antenna 


120 


January,  1952  —  ELECTRONICS 


PHASE  MOAMRJTUOC 

AAE  constantly 

i«asurdcnt  varying  m  this  region 

- - ^  I 

_ _ I  PICKUP 


ROLL  Of 

ELECTROSENSiTive 

PAPER 


vertically 

POLARIZED 

PROBE 


phase  SHIfTLESS 
rotary  joint 


directional 

COUPLER 


ATTENUATOR 


MATOCD 

LOAD 


SlOTTED-UNE  / 
phase  SHTTER 


PHASE 

DETECTOR 


PAPER 
DRIVE  roll 


FIG.  2 — Cutaway  Ulustrotion  of  automatic  photo-lroat  plottor 


FIG.  1 — Manual  phato  mooiuromont 


Wave-Front  Plotter 


perform  continuously  a  compensat-j 
ing  adjustment  of  the  relative  am- 1 
plitude  of  the  test  and  reference] 
signals.  This  is  a  slow  and  laborious] 
measurement  process.  Even  with  i 
provisions  for  making  such  an  am¬ 
plitude  adjustment,  a  method  of 
measurement  which  depends  on  the 
adjustment  of  some  variable  for  a 
minimum  output  reading  is  not  en¬ 
tirely  satisfactory.  This  is  because 
small  changes  in  the  controlled  va¬ 
riable  produce  only  second-order 
changes  in  the  output  when  in  the 
neighborhood  of  a  minimum. 

In  any  practical  measurement 
program,  it  would  be  necessary  to 
measure  the  phase  and  plot  several 
hundred  points  before  a  detailed  ex¬ 
amination  of  the  wave  front  could 
be  made.  As  it  takes  several  min¬ 
utes  to  make  each  individual  meas¬ 
urement,  it  can  be  seen  that  this 
method  is  much  too  slow  and  labori- 


the  modi  operandi  of  various  com-  the  pickup  probe  signal  a  reference 
plex  antennas  and  microwave  sys-  signal  of  the  same  frequency  and 
terns.  As  an  educational  tool  and  an  from  the  same  source,  whose  rela- 
aid  to  clearer  mental  concepts  of  the  tive  phase  and  amplitude  can  be 
complexities  of  electromagnetic  pro-  varied  independently.  These  signals 
pagation,  the  device  has  many  times  are  then  combined  in  a  phase  detec- 
proven  its  worth.  tor  and,  keeping  the  amplitude  con- 

The  study  of  propagation  by  this  stant,  the  phase  of  the  reference 
technique,  where  the  detailed  com-  signal  is  varied  until  the  resultant 
plexities  of  refraction,  diffraction  amplitude  is  minimum.  Changes  in 
and  reflection  can  be  readily  ob-  the  phase  of  the  test  signal  will 
served,  has  proven  to  be  particu-  necessitate  equal  changes  in  phase 
larly  fruitful.  Even  in  very  complex  of  the  reference  signal  to  maintain 
problems  where  carefully  chosen  this  minimum, 
mathematical  approximations  and  This  method  of  adjustment  of  a 
assumed  electromagnetic  fields  are  reference  phase  for  a  minimum  re¬ 
necessary,  the  available  pictures  sultant  amplitude  is  adequately  sen- 
have  often  saved  many  laborious  sitive  in  practice  only  if  the  ampli- 
hours  of  computation.  tudes  of  the  test  signal  and  the  ref- 

_  ..  erence  signal  are  approximately 

Phate-Pront  Measurement  in^s^ju^h  as  the  amplitude  of 

The  method  most  commonly  em-  the  test  signal  will  vary  over  a  wide 
ployed  for  phase-front  measure-  range  as  the  probe  is  moved 
ments  depends  upon  combining  with  through  the  field,  it  is  necessary  to 
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ous  to  be  practical  in  any  extensive 
analysis.  There  exists  a  definite 
need  for  some  form  of  automatic 
phase  recorder  which  will  auto¬ 
matically  perform  all  necessary 
balancing  and  intercomparing  func¬ 
tions. 

It  was  the  desire  of  the  authors 
to  design  and  construct  equipment 


that  would  automatically  detect  and 
plot,  over  a  comparatively  large 
area,  the  pha.se  fronts  in  a  micro- 
wave  field.  It  was  desired  to  accom¬ 
plish  these  measurements  not  only 
in  the  free-space  field  but  also  with¬ 
in  solid  dielectrics,  by  scanning 
close  to  the  surface  of  the  dielectric 
and  utilizing  the  known  relation  of 


the  leakage  field  to  the  internal  field 
to  effectively  plot  the  wave  form  as 
it  appears  within  the  dielectric.* 

Automatic  Phase  Plotting 

Phase  plotters  of  the  scanning 
variety  were  first  described  by 
lams.’  While  his  instrument  incor¬ 
porated  most  of  the  basic  features 
of  an  automatic  phase-plotting  de¬ 
vice,  it  was  a  rough  experimental 
model  and  left  a  lot  to  be  desired  in 
really  usable,  accurate  and  auto¬ 
matic  phase  plotting.  The  probe 
scanned  the  detection  space  in  a 
circular  arc  and  moved  sinusoidally 
in  time,  causing  a  darkening  of  the 
chart  paper  towards  the  edges  of 
the  plot.  The  basic  limitation  was, 
however,  the  phase  comparison  me¬ 
chanism  itself.  This  was  sensitive 
to  amplitude  fluctuations  and  would 
plot  phase  accurately  only  over  a 
small  range  of  relative  amplitudes. 

Since  the  design  and  construction 
of  our  equipment,  another  plotter  of 
the  scanning  variety  has  been  des¬ 
cribed  by  Kock.*  His  device  used  a 
modulated  neon  lamp  as  the  stylus 
and  a  camera  as  the  recording  me¬ 
chanism.  This  instrument,  however, 
has  the  same  basic  limitation  as  the 
lams  plotter  in  that  it  is  sensitive 
to  amplitude  variations. 

Referring  again  to  the  manual 
method  of  measurement,  let  us  ex¬ 
amine  its  essential  features  as 
shown  in  Fig.  1  and  consider  them 
in  the  light  of  possible  adaptation  to 
automatic  recording.  The  r-f  source 
supplies  two  channels,  one  passing 
through  the  r-f  attenuator,  the  an¬ 
tenna  under  test  and  then  the  pick¬ 
up  probe,  while  the  other  passes 
through  the  r-f  phase  changer. 
These  two  signals  are  then  com¬ 
bined  and  detected,  with  the  re¬ 
sultant  output  indicated  on  a  meter. 
The  r-f  pha.se  shifter,  which  usually 
consists  of  a  matched  slotted  line  or 
some  other  form  of  line  stretcher, 
can  produce  known  phase  changes 
of  the  reference  signal  by  motion  of 
the  probe  along  the  .slot.  Thus,  any 
pha.se  change  in  the  test  section  can 
be  balanced  out  by  means  of  the 
pha.se  changer  in  the  reference 
channel. 

Although  simple  in  principle,  this 
type  of  pha.se  measurement  requires 
a  precision  matched  phase  changer 
and  is  very  sensitive  to  changes  in 
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relative  amplitude  between  the  two 
signals.  If  the  phase  changer  pro¬ 
duces  an  amplitude  variation  or  if, 
conversely,  the  attenuator  produces 
a  phase  shift  when  the  amplitude  is 
varied,  it  will  be  extremely  difficult 
to  make  an  accurate  measurement. 
Some  commonly  used  attenuators 
have  as  much  as  30-deg  phase  shift 
for  a  10-db  amplitude  change. 

Phase-Measurement  Methods 

The  methods  of  phase  measure¬ 
ment  which  are  adaptable  to  auto¬ 
matic  recording  can  roughly  be  di¬ 
vided  into  methods  which  accom¬ 
plish  the  pha.se  comparison  at  the 
r-f  test  frequency  and  methods 
which  use  heterodyning  to  make  all 
pha.se  comparisons  at  a  constant 
lower  frequency.  Several  variations 
of  the  former  method  were  investi¬ 
gated  and  subsequently  eliminated 
for  one  reason  or  another.  One  such 
system  utilized  a  waveguide  magic 
tee  as  a  phase  detector  with  probe 
and  reference  signal  inputs.  This 
resulted  in  the  same  disadvantages 
as  the  lam.s  and  Kock  plotters  in 
that  it  worked  comparatively  well 
over  a  small  range  of  amplitude  but 
when  the  probe  signal  fell  below  the 
reference  signal  level,  the  stronger 
reference  signal  made  complete 
phase  cancellation  at  the  magic  tee 
detector  output  impo.ssible. 

In  order  to  overcome  this  limita¬ 
tion,  which  is  basic  to  several  me¬ 
thods,  it  would  be  nece.ssary  to 
maintain  constant  r-f  input  to  the 
detector.  This  presupposes  a  com¬ 
pensating  attenuator  without  inser¬ 
tion  phase  shift  or  else  with  some 
means  for  correcting  the  varying 
pha.se  shift  introduced  as  constant 
amplitude  is  maintained. 

In  order  to  overcome  the  neces¬ 
sity  for  amplitude  compensation 
and  complexity  in  circuitry  at 
the  r-f  test  frequency,  it  was  de¬ 
cided  to  use  a  heterodyne  system 
where  amplitude  limiting  could  be 
accomplished  in  both  channels. 

Circuit  Design 

Figure  2  shows  a  cutaway  view  of 
the  automatic  plotter  Anally 
evolved.  Fig.  3  shows  the  block 
diagram  of  the  system.  The  signal 
picked  up  by  the  probe  as  it  scans 
back  and  forth  in  front  of  the  an¬ 
tenna  is  introduced  into  a  Aat-type 
hybrid  matching  section  of  stan¬ 


dard  size  waveguide.  From  there  it 
is  propagated  through  three  wave¬ 
guide  arms  and  rotary  joints.  These 
are  necessary  to  allow  for  the  scan 
of  the  probe  without  utilizing  co¬ 
axial  cable  which  produces  large 
phase  discrepancies  when  Aexed. 
The  rotary  joints  were,  in  fact, 
completely  redesigned  to  introduce 
no  detectable  phase  shift  due  to 
their  rotation.  The  output  of  the 
third  rotary  joint  along  with  the 
reference  signal  from  the  transmit¬ 
ter  are  fed  into  their  respective  in¬ 
puts  in  a  Aat-type  hybrid  double- 
balanced  mixer  which  utilizes  a  sin¬ 
gle  local  oscillator  tube  to  preserve 
phase  coherence. 

The  two  outputs  from  the  mixer, 
at  an  i-f  value  of  30  me,  are  fed 
into  two  high-gain  i-f  ampliAers. 
These  ampliAers  have  a  negligible 
phase  shift  over  a  40-db  input  va¬ 
riation  and  are  maintained  under 
identical  conditions.  At  the  ampli- 
Aer  outputs  there  are  two  signals, 
one  constant  and  the  other  varying 
in  amplitude.  In  order  to  eliminate 
the  phase  errors  or  the  necessity  for 
complex  balancing  systems  imposed 
by  variations  in  amplitude  men¬ 
tioned  previously,  two  stages  of  lim¬ 
iting  were  introduced  at  the  output 
of  each  i-f  strip.  The  limiter  out¬ 
puts  are  con.stant  and  equal  in  am¬ 
plitude  over  a  40-db  input  range 
and  vary  only  in  pha.se  as  the  probe 
scans.  These  two  signals  are  then 
applied  to  a  30-mc  phase  compara¬ 
tor  which  consists  of  a  single  diode 
phase  detector.  The  output  of  this 
comparator  depends  on  the  phase 
relation  of  the  two  input  signals 
with  zero  output  when  the  inputs 
are  180  deg  out  of  phase. 

Inasmuch  as  an  a-c  high-fre¬ 
quency  voltage  is  necessary  for 
marking  the  electrosensitive  chart 
paper  used,  the  d-c  comparator  out¬ 
put  is  u.sed  to  modulate  the  20-kc 
oscillator  output,  which  is  ampHAed 
and  applied  to  the  paper  by  means 
of  a  stylus.  The  pickup  probes  util¬ 
ized  are  three  in  number:  E-Aeld 
vertical  and  E-Aeld  horizontal  pol¬ 
arization  and  horizontal  H-Aeld. 
The  probes  consist  of  a  miniature 
coaxial  line  (0.033-in.  outer-conduc¬ 
tor  diameter)  which  is  encased  in  a 
J-in.  diameter  rod.  At  the  pickup 
end  there  is  a  series  of  dielectric 
loaded  decoupling  chokes  to  prevent 
currents  from  being  set  up  along 


the  surface  of  the  rod.  At  the  op¬ 
posite  end  of  the  probe,  there  is  a 
standard  type  N  connector. 

After  reviewing  the  characteris¬ 
tics  of  other  types  of  phase-measur¬ 
ing  and  phase-plotting  devices  and 
after  studying  the  various  types  of 
micro- wave  Aelds  to  be  investigated 
and  the  type  of  information  re¬ 
quired,  minimum  speciAcations  for 
a  phase-measuring  device  were 
evolved.  The  scan  should  be  linear 
in  time  and  space.  The  scanned  area 
should  not  be  less  than  30  by  36  in. 
The  device  should  give  a  quantita¬ 
tive  picture  of  the  entire  r-f  Aeld 
in  the  region  of  interest.  The  re¬ 
corded  information  should  be  of 
such  accuracy  that  it  can  be  used 
for  careful  qualitative  analysis  and 
design.  The  device  should  plot  am¬ 
plitude  in  the  near-Aeld  region. 

Drive  System 

With  a  30  by  36-in.  scan  it  is  pos¬ 
sible  to  plot  over  a  comparatively 
large  area,  which  is  especially  ad-i 
vantageous  when  using  this  equip-t 
ment  to  investigate  wide-aperturei 
antenna  sy.stems  such  as  lenses,! 
linear  arrays  and  pillboxes.  The  lin-f 
ear  time  scan  readily  eliminates  the  i 
darkening  of  chart  paper  at  the 
edges  of  the  plot.  The  linear  space 
.scan  has  proven  invaluable  in  scan¬ 
ning  close  to  antennas  such  as  lin¬ 
ear  arrays  and  diffraction  gratings, 
rather  than  approaching  only  at 
one  point  as  was  the  case  when  the 
scanning  probe  moved  along  a  cir¬ 
cular  path. 

To  meet  the  above  speciAcations, 
a  special  chain  drive  with  a  chain 
guide  pin  was  designed  for  the 
probe  and  stylus  scan.  This  unique 
method  gives  a  linear  scan  over  the 
distance  between  the  vertical  cen¬ 
ters  of  the  two-chain  sprockets 
which  is  also  the  width  of  the  chart 
paper  and  when  driven  with  a  con¬ 
stant-speed  motor  produces  a  scan 
which  is  linear  in  time  and  space. 
With  each  scan  of  the  probe,  the 
chart  table  and  chart  are  so  geared 
to  the  probe  drive  that  they  roll  and 
move  away  from  the  antenna  under 
test  approximately  one  sixty-fourth 
of  an  inch.  In  this  way,  over  a 
length  of  chart  paper  there  is  a 
series  of  closely  spaced  parallel  lines 
simulating  a  television-type  scan. 

As  Arst  envisioned,  this  equip¬ 
ment  was  only  intended  for  the 
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meatiurement  of  r-f  phase.  How¬ 
ever,  upon  completing  the  phase- 
comparison  mechanism  it  was  de¬ 
cided  to  adapt  this  equipment  to  plot 
amplitude  contours  in  the  near-field 
region.  In  this  way,  the  fields  can 
be  probed  and  the  amplitude  dis¬ 
tribution  plotted  about  the  focal 
regions  of  lenses  and  reflectors.  To 
calculate  the  fields  in  this  near-field 
region  is  a  complex  mathematical 
problem.  Furthermore,  little  has 
been  done  in  the  past  in  making 
precise  experimental  measurements 
because  of  the  difficult  mea.surement 
procedure  necessary.  .Amplitude  ' 
contour  plots  supplemented  by 
phase  plots  made  with  the  equip¬ 
ment  described  give  a  fairly  com¬ 
plete  picture  of  the  near  field  which 
can  be  readily  correlated  with  stand¬ 
ard  far-field  radiation  patterns. 

.As  the  plotting  table  and  the 
scanning  mechanism  were  readily 
adaptable  to  power  contour  plotting, 
this  extension  of  the  equipment  was 
primarily  a  problem  in  new  cir¬ 
cuitry. 

The  major  problem  in  producing 
amplitude-contour  plotting  is  in  ob¬ 
taining  the  output  necessary  for 
such  a  device  to  operate.  This  is 
accomplished  by  feeding  the  a-m 
signal  through  a  comb-type  ampli¬ 
tude  filter  which  produces  an  out¬ 
put  only  when  the  input  signal  is 
at  a  series  of  prescribed  amplitude 
levels.  Several  types  of  such  filters 
were  studied  before  the  cathode-ray 
type  was  finally  evolved  and  used. 
Referring  to  Fig.  4,  this  filter  op¬ 
erates  as  follows;  The  detected 
signal  is  applied  to  the  vertical  de¬ 
flection  plates  of  a  crt  in  such  a  way 
that  the  vertical  deflection  is  pro¬ 
portional  to  the  logarithm  of  the  in¬ 
put  signal.  At  the  same  time,  a 
20-kc  intensity  modulation  is  ap¬ 
plied  to  the  electron  beam.  The  face 
of  the  ert  is  covered  by  an  opaque 
mask  containing  a  .series  of  regu¬ 
larly  spaced  slit  openings.  The  light 
output  from  these  openings  is  de¬ 
tected  by  a  multiplier  phototube, 
amplified  and  then  applied  to  the 
marking  stylus  which  burns  ampli¬ 
tude  contour  lines  into  the  paper  cor¬ 
responding  to  the  amplitude  levels 
passed  by  the  slit  apertures  in  the 
mask.  Thus,  a  continuously  varying 
input  is  characterized  by  a  series  of 
discontinuous  pulses  corresponding 
to  prescribed  amplitude  levels. 
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FIG.  6 — Amplitud*  and  phaie  plot  of  two  point  sources 


Figure  5  shows  the  block  diagram  ever,  either  one  plot  or  the  other  is 
of  the  amplitude  plotting  system,  actually  obtained  from  the  machine 
The  transmitter  signal  is  modulated  at  any  one  time.  In  the  amplitude 
at  5,000  cycles  and  detected  at  the  .section,  the  left  half,  the  lobe  struc- 
output  of  the  pickup  prot»e.  The  de-  ture  can  be  seen  and  correspond- 
tected  signal  is  then  amplified  and  ingly  whenever  a  null  appears  be- 
introduced  into  a  narrow-band  tween  lobes  a  phase  discontinuity  is 
5,000-cycle  filter.  .After  passing  present  in  the  pha.se  plots  of  the 
through  a  logarithmic  amplifier,  it  right  half, 
is  rectified  and  applied  to  the  plates 
of  a  crt  which  is  intensity-modu¬ 
lated  at  20  kc. 

The  comb-filter  mask  is  placed 
over  the  .screen  of  the  crt.  In  prac¬ 
tice,  this  mask  consi.sts  of  narrow 
pieces  of  black  photographic  tape 
placed  on  the  face  of  the  tube.  As 
the  level  of  the  rectified  input  to 
the  oscilloscope  varies  and  the  spot 
on  the  screen  passes  a  slit  in  the 
mask,  the  photomultiplier  tube  is 
energized.  The  output  from  the 
phototube  is  amplified  to  the  poten¬ 
tial  necessary  to  mark  the  paper 
and  is  applied  to  the  stylus. 

The  amplitude  plots  produced  by 
this  method  are  a  .series  of  ampli¬ 
tude  contour  lines,  the  number  de- 
lending  on  the  number  of  aper¬ 
tures  in  the  fitter  mask.  The  levels 
can  be  calibrated  in  order  that  a 
contour  line  will  appear  for  every 
specified  decibel  level. 

Figure  6  shows  a  combination  of 
amplitude  contours  and  phase  plots 
of  two  point  sources  spaced  approxi¬ 
mately  five  wavelengths  apart.  How- 


AppUcations 

As  an  example  of  the  u.se  of  the 
machine  described  above,  in  the 
study  and  analysis  of  the  operation 
of  antenna  systems,  the  plots  from 
a  few  simple  antennas  are  pre¬ 
sented.  The  plots  of  the  radiation 
from  two  point  sources,  shown  in 
Fig.  6.  are  typical  of  the  results  to 
be  expected  from  the  machine  and 
give  a  good  idea  of  the  average 
resolution  obtained  with  the  equip¬ 
ment  in  its  present  form.  Modifica¬ 
tions  now  under  way  are  expected 
to  improve  the  re.solution  to  a 
marked  degree.  As  can  be  seen  in 
the  amplitude  half  of  the  plot,  the 
near-field  amplitude  pattern  of  the 
two  point  sources  is  remarkable  in 
that  the  far-field  radiation  charac¬ 
teristics  with  the  many  lobed  pat¬ 
terns  are  so  readily  apparent  even 
in  the  comparatively  near-field  re¬ 
gion.  The  deep  nulls  of  the  ampli¬ 
tude  pattern  are  characterized  in 
the  phase  half  of  the  plot  by  sud¬ 
den  180-deg  phase  discontinuities. 
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It  should  also  be  noted  that  incom¬ 
plete  nulls  are  represented  in  the 
phase  pattern  by  smaller  discon¬ 
tinuities.  For  shallow  nulls  a  mere 
ripple  appears  in  the  phase  front. 

The  phase  pattern  of  the  polyrod 
antenna  shows  the  characteristic 
flattening  of  the  wave  caused  by  the 
phase  retardation  of  energy  in  and 
around  the  polyrod  itself  with  re¬ 
spect  to  the  free-space  propagation. 
The  particular  polyrod  illustratea 
was  so  designed  that  only  a  com¬ 
paratively  modest  amount  of  en¬ 
ergy  was  radiated  from  the  rod 
itself,  while  a  large  portion  of  the 
energ>'  is  transmitted  to  the  end  of 
the  rod  where  it  is  radiated  as  if 
from  a  point  source. 

The  interference  of  these  two 
radiated  signals  produces  the  char¬ 
acteristic  hyperbolic  interference 
pattern  .seen  in  the  figure.  This  is 
easily  verified  from  the  amplitude 
plot  of  this  antenna  which  indicates 
small  radiation  along  the  rod  (note 
rapid  lateral  amplitude  taper)  and 
thus  demonstrates  the  guiding  ac¬ 
tion  of  the  rod.  The  greater  portion 
of  the  energy  emanates  from  the 
end  section  of  the  rod  and  radiates. 
The  phenomenon  of  isolated  ampli¬ 
tude  islands  is  readily  apparent. 

The  phase  plot  of  a  t>T)ical  end  fire 
type  metal-clad  dielectric  antenna 
is  included  in  Fig.  7.  By  photo¬ 
graphing  the  phase  plot  along  with 
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FIG.  7 — PhoM-lronl  contoun  oi  a  molol-clod  dUloctrlc  anlonna 


a  drawing  of  the  antenna,  a  com¬ 
plete  pictorial  representation  of  the 
phase  structure  and  end-fire  char¬ 
acteristics  of  such  an  antenna  sys¬ 
tem  can  readily  be  seen. 

The  phase-front  plotter,  as  de¬ 
scribed,  is  a  valuable  piece  of  labo¬ 
ratory  equipment  for  antenna  re¬ 
search  work.  When  various  types 
of  discontinuities  are  introduced  in 
solid  dielectrics  and  the  probe  is 
scanned  close  to  the  surface  of  the 
dielectric,  the  effects  of  these  dis¬ 
continuities  are  clearly  shown  in  the 
plots.  In  addition,  various  micro- 
wave  optical  experiments  and 
measurements  heretofore  impossi¬ 
ble  or  very  difficult  to  conduct  are 
made  practical  by  use  of  this  equip¬ 
ment.  Lenses,  prisms,  multiple- 


-sources  and  shadow  problems  are 
only  a  few  of  those  which  can  be 
completely  investigated  using  the 
combination  phase  and  amplitude 
features  of  the  plotter. 

The  flat-type  hybrid  used  in  the 
equipment  design  is  a  development 
of  Dr.  Riblet,  Microwave  Develop¬ 
ment  Laboratories,  W'altham,  Mass., 
and  the  method  of  amplitude  plot¬ 
ting  used  herein  was  first  suggested 
and  experimentally  verified  by 
W’alter  Rotman. 

Refeiiences 

( 1 )  Harley  lams,  A  Method  ot  Simu¬ 
lating  Propagation  Problems,  Pros.  /JiB, 
SS,  p  G41,  May  1S50. 

(2)  Harley  lams.  Phase-Front  Plotter 
for  Centimeter  Waves.  RCA  Review,  ». 
p  270,  June  1947. 

1 3)  Winston  Kook.  Photographing 
Sound  Waves,  Bell  Laboratories  Record, 
tS.  p  304.  July  1950. 
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FIG.  1 — Delay  characterialic  oi  network  ior  compensation  oi  phase  distortion  ossod- 
ated  with  cut^ofi  in  receiTor,  Relative  time  delay  versus  iretpiency  characteristic  oi 
radiated  envelope  is  to  be  held  within  -f  30  percent  and  —  0  percent.  Ordinate 
scale  may  be  multiplied  by  a  iactor  oi  1.0  to  l.S 


FIG.  2 — Color  synchronising  signal.  This  waveiorm  is  that  which  exists  at  the  studio 
beiore  transmission  over  limited  bandwidth  circuits.  The  burst  iollows  each  hori- 
lontal  pulse.  It  is  omitted  ioliowing  the  equalising  pulse  and  during  the  broad 
vertical  pulse.  Vertical  blanking  is  0.07  to  0.08  oi  the  vertical  scanning  period 


The  National  Television  Sys¬ 
tem  Committee  released  on 
Nov.  26  the  text  of  22  technical 
specifications  which  describe  the 
compatible  color  television  signal  to 
be  field  tested  over  stations  in  New 
York.  Philadelphia,  Wa.shington, 
Syracuse  and  Chicago. 

The  specifications  were  unani¬ 
mously  approved  by  the  NTSC  as 
the  best  basis  for  conducting  field 
tests  but  have  no  other  significance 
at  this  time.  Upon  the  conclusion  of 
the  tests,  the  specifications,  modi¬ 
fied  if  necessary  in  accordance  with 
the  results  of  the  tests,  are  expected 
to  be  finally  approved  by  the  NTSC 
and  may  then  be  offered  to  the  FCC 
as  proposed  standards  for  compati¬ 
ble  color  television. 

The  specifications  are  divided  in 
two  groups.  The  first  consists  of 
nine  items  summarizing  the  FCC 
standard.-^  for  black-and-white 
transmission  as  presently  author¬ 
ized  for  commercial  stations. 

The  second  group  consists  of  13 
specifications  related  to  the  trans- 
mi.ssion  of  color  values. 

Reports  of  participation  in  the 
field  tests  by  technical  piersonnel  are 
solicited  and  should  be  sent  to 
W.  R.  G.  Baker,  NTSC  Chairman, 
care  of  General  Electric  Co.,  Syra- 
cu.se.  New  York. 

The  full  text  of  the  test  specifica¬ 
tions  follows: 

Group  I  (Summary  of  FCC 
Startdards) 

1.  The  image  is  .scanned  at  uni¬ 
form  velocities  from  left  to  right 
and  from  top  to  bottom  at  525  lines 
per  frame,  60  fields  per  second,  in¬ 
terlaced  2  to  1. 

2.  The  aspect  ratio  of  the  image 
is  4  units  horizontally  and  3  units 
vertically. 

3.  The  black  level  is  fixed  at  75 
percent  (±  2.5  percent)  of  the  peak 
amplitude  of  the  carrier  envelope. 
The  maximum  white  (brightness) 
level  is  not  more  than  15  percent 
of  the  peak  carrier  amplitude. 

4.  The  horizontal  and  vertical 
synchronizing  pulses  are  those 
specified  in  Appendix  I  of  the  FCC 


Standards  of  Good  Engineering 
Practice  Concerning  Television 
Broadcasting  Stations  (for  black- 
and-white  transmissions,  dated  Dec. 
19,  1945  as  amended  Oct.  19,  1950), 
modified  to  provide  the  color  syn¬ 
chronizing  signal  described  in 
specification  21  (Group  II). 

5.  An  increa.se  in  initial  light  in¬ 
tensity  corresponds  to  a  decrease  in 
the  amplitude  of  the  carrier  en¬ 
velope  (negative  modulation). 

6.  The  television  channel  occupies 
a  total  width  of  6  me.  Vestigial- 
sideband  amplitude  -  modulation 


tran.smi.s.sion  is  used  for  the  picture 
signal  in  accordance  with  Appendix 
II  of  the  FCC  Standards  of  Good 
Engineering  Practice. 

7.  The  .sound  transmission  is  by 
frequency  modulation,  with  maxi¬ 
mum  deviation  ±  25  kilocycles,  and 
with  preemphasis  in  accordance 
with  a  75-microsecond  time  con¬ 
stant. 

8.  The  radiated  signals  are  hori¬ 
zontally  polarized. 

9.  The  power  of  the  aural-signal 
transmitter  is  not  less  than  50  per¬ 
cent  nor  more  than  150  percent  of 
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Color  TV  Field  Tests 

iSTSt.  releases  22  sj)eeifi(‘ations  descriptive  of  the  compatible  i’olor  signal  to  be  used  in 
forthcoming  tests  in  five  cities,  urges  participation  of  all  interested  industry  organizations 
and  technical  personnel.  Signal  employs  constant-luminance  sampling,  color  phase  alterna¬ 
tion.  and  a  color  subcarrier  frequency  of  3.898125  me 


the  peak  power  of  the  visual-sifrnal 
transmitter. 

Group  II  (Supplementary) 

10.  The  color  signal  has  the  fol¬ 
lowing  composition 

E„  -  -f-  j— ~  * 

+  (E'g  —  E\)  sin  (wt  ± 
where 

E\  “  0  59  E*  Q  -i"  0.30  E'g  -t-  O  .ll  E*g 

In  this  expression  the  symbols 
have  the  following  significance: 

is  the  total  video  voltage,  cor¬ 
responding  to  the  scanning  of  a  par¬ 
ticular  picture  element,  applied  to 
the  modulator  of  the  picture  trans¬ 
mitter. 

E',  is  the  gamma-corrected  volt¬ 
age  of  the  monochrome  (black-and- 
white)  portion  of  the  color  signal, 
corresponding  to  the  given  picture 
element.  This  signal  carries  all  of 
the  luminance  information. 

Gamma-corrected  voltages  E’o, 
E',,  and  E',  correspond  to  the 
green,  red  and  blue  signals  intended 
for  the  color  picture  tube,  during 
the  .scanning  of  the  given  picture 
element.  Value  u>  is  2  *  times  the 
frequency  of  the  color  carrier.  The 
pha.se  reference  of  this  frequency  is 
such  that  the  color  synchronizing 
signal  (see  specification  21  below) 
corresponds  to  an  amplitude-modu¬ 
lated  signal  of  the  form  cos  at, 
where  t  is  the  time. 

The  plus  or  minus  sign  near  the 
end  of  the  expre.ssion  indicates  that 
the  phase  of  this  component  "is  al¬ 
ternately  advanced  and  retarded  by 
90  degrees  on  successive  scanning 
fields  with  respect  to  the  stationary 
color  phase  alternation  axis,  (see 
specification  20  below). 

The  portion  of  the  expression  be¬ 


tween  brackets  repre.sents  the  color 
subcarrier  signal  which  carries  the 
chromatic  information. 

It  is  recommended  that  field-test 
receivers  incorporate  a  reserve  of 
10-db  gain  in  the  chromatic  channel 
over  the  gain  required  by  the  above 
expression. 

11.  The  primary  colors  referred 
to  by  E'g,  E’o,  and  E’,  have  the  fol¬ 
lowing  chromaticities  in  the  ICI 
system  of  specification : 


X 

V 

Red  (R)  _ 

...  0.67 

0.33 

Green  (G)  . . 

. ..  0.21 

0.71 

Blue  (B)  ... 

. . .  -0.14 

0.08 

12.  The  color  signal  is  so  propor- 

tinned  that  when  the  color  sub¬ 
carrier  vanishes,  the  chromaticity 
reproduced  corre-sponds  to  illumi- 
nant  C  (x  =  0.310,  y  =  0.316) 

13.  Gamma  correction  is  such 
that  the  desired  pictorial  result  is 
obtained  on  a  display  device  having 
a  transfer  gradient  (gamma  ex¬ 
ponent)  of  2.75.  However,  the 
equipment  used  is  capable  ,  of  an 
overall  transfer  gradient  of  unity. 
The  voltages  E’„  E’g,  E’o  and  E',  in 
the  expression  in  specification  10 
refer  to  gamma-corrected  signals. 

14.  The  color  subcarrier  fre¬ 
quency  is  3.898125  me  ±.  0.001  per¬ 
cent,  with  a  maximum  rate  of 
change  not  to  exceed  i  cps  per  sec. 

15.  The  horizontal  scanning  fre¬ 
quency  is  2/495  times  the  color  sub¬ 
carrier  frequency.  This  corresponds 
to  16,750  cps. 

16.  The  bandwidth  assigned  to 
the  monochrome  signal  E’,  is  in 
accordance  with  the  FCC  standard 
for  black-and-white  transmissions. 

17.  The  bandwidth  assigned  prior 
to  modulation  to  the  chromatic  sig¬ 
nals  (E', — E',)  and  (£'* — £',)  is 
not  less  than  1  me  at  6-db  attenua¬ 
tion.  A  gradual  cutoff  characteristic 


is  required  to  be  used. 

18.  The  bandwidth  assigned  to 
the  modulated  color  subcarrier  ex¬ 
tends  to  at  least  1  me  at  6-db  atten¬ 
uation  below  the  color  subcarrier 
frequency  and  to  at  least  0.4  me  at 
6-db  attenuation  above  the  color 
subcarrier  frequency. 

19.  To  assure  that  all  the  com¬ 
ponents  of  the  color  signal  shall  co¬ 
incide  in  time  at  the  second  detector 
of  the  receiver,  delay  compensation 
is  used  such  that  a  sinewave,  intro¬ 
duced  at  the  transmitter  color-sig¬ 
nal  input  terminals,  produces  a 
radiated  envelope  having  a  relative 
time  delay-vs-frequency  character* 
istic  within  +  30  percent  and  —  0 
percent  of  that  specified  in  Fig.  13 
of  RMA  report  TS  1.2-3005-A  (Fig¬ 
ure  1  herewith),  except  that  the» 
ordinate  scale  may  be  multiplied  by; 
a  factor  of  1.0  to  1.5. 

20.  The  color  phase  alternation 
implied  by  the  (i:)  sign  in  specifi-v 
cation  10  is  such  that  the  color  sub^ 
carrier  phasor  representing  (E'm — | 
E',)  shall  lead  the  phasor  represent-* 
ing  (£”, — E’,)  during  the  scanning 
field  following  the  vertical  synoi 
pulse  in  diagram  (1)  of  Appendix  I 
of  the  FCC  Standards  of  Good-^ 
Engineering  Practice  Concerning 
Television  Broadcasting  Stations,  > 
Dec.  19,  1945,  and  shall  lag  follow-  t 
ing  the  vertical  sync  pulse  shown  1 
in  diagram  (2)  of  that  Appendix. 
The  stationary  axis  of  the  color 
phase  alternation  corresponds  to 
the  (£”, — E',)  phasor. 

21.  The  color  synchronizing  sig¬ 
nal  is  that  shown  in  Fig.  2.  This  sig¬ 
nal  corresponds  to  amplitude  mod¬ 
ulation  of  a  continuous  sinewave 
of  frequency  u)/2it. 

22.  Signals  outside  the  assigned 
channel  shall  have  a  level  at  least 
60  db  below  the  peak  visual  signal 
amplitude. 
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FIG.  1 — Circuit  diaqram  ihowinq  interconnection  oi  two  banki  oi  the  distributed-line  ampUiier.  The  tubes  ore  all  typo  4XI50A. 

matched  by  groups  lor  high  and  low  emission 


SHORT-PULSE 


Twelve-tube  distributed-line  amplifier  uses  three  cascaded  banks  of  four  4X150A  power 
tetrodes.  Novel  circuit  layout  using  standard  parts  has  bandwidth  from  1  me  to  100  me 
and  produces  voltage  gain  of  40  db  for  oscilloscope  presentation  of  1-volt  pulses 

By  GEORGE  F.  MYERS 

YatHil  Re$earch  Laboratory 
Washington,  D.  C. 


The  distributed-line  amplifica¬ 
tion  principle  can  be  success¬ 
fully  used  for  the  amplification  of 
short  pulses  in  the  order  of  10  mil¬ 
limicroseconds  using  conventional 
tubes.  For  pulses  considerably 

II  shorter  than  this,  conventional 
tubes  no  longer  satisfy  circuit  re¬ 
quirements.  The  amplifier  to  be 
described  is  designed  to  handle  a  15- 
millimicrosecond  pulse,  taking  it 
from  the  one-volt  level  to  one  suf¬ 
ficient  for  oscilloscope  presentation. 
The  oscilloscope  itself  is  an  experi¬ 
mental  model  capable  of  showing 
pulses  in  the  order  of  5  millimicro¬ 
seconds  with  negligible  jitter. 

Design  Considerations 

The  selection  of  a  tube  for  this 
circuit  is  limited  to  a  rather  small 
field  since  circuit  requirements  call 
for  a  wide  frequency  response, 
tetrode  or  pentode  construction. 


high  transconductance,  high-cur¬ 
rent  capabilities,  low  input  and  out¬ 
put  capacitances,  and  if  possible, 
double-ended  construction.  The 
4X150A  power  tetrode  was  selected 
as  having  a  sufficient  number  of 
these  qualifications.  Its  high  input 
capacitance  is  offset  by  its  good 
transconductance  figure  and  its 
high-current  capabilities.  As  a 
double-ended  tube,  it  is  free  from 
oscillation  problems. 

It  was  decided  to  use  one  tube 
model  throughout  in  this  amplifier 
for  the  sake  of  simplicity  in  power 
supply  requirements  and  to  stand¬ 
ardize  construction.  The  selection 
of  this  tube  then  resulted  in  an  ar¬ 
rangement  of  three  banka  in  cas¬ 
cade,  with  four  tubes  per  bank. 

The  schematic  form  of  two  of 
these  banks  in  cascade  is  shown  in 
Fig.  1.  Plate  and  grid  lines  are 
constructed  with  basic  pi-section. 


constant-fc,  low-pass  filter  units.  A 
fundamental  property  of  this  type 
'of  unit  is  the  manner  in  which  its 
impedance  varies  with  frequency, 
it  is  nearly  constant  over  the  lower 
portion  of  the  pass-band  (square 
root  of  L/C)  and  rises  sharply  at 
the  upper  end  of  the  pass-band,  ap¬ 
proaching  infinity  as  the  frequency 
approaches  cutoff,  for  the  lossless 
condition.  Thus  the  gain  of  the 
amplifier  will  rise  with  the  imped¬ 
ance  of  the  filter  sections  used  in 
the  line  construction  as  the  cutoff 
frequency  of  these  lines  is  ap¬ 
proached.  This  is  the  origin  of  the 
expression  “rising  gain  character¬ 
istic”  associated  with  this  type 
of  amplifier.  Rather  than  trying  to 
offset  this  impedance  variation  and 
the  accompanying  phase  nonlinear¬ 
ity  in  the  upper  region  of  the  pass- 
band,  the  line  pass-band  is  arbi¬ 
trarily  chosen  as  1.5  times  the 
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AMPLIFIERS 


desired  useful  bandwidth.  The  end 
result  is  a  better  impedance  match 
and  a  more  linear  phase  response 
over  the  useful  bandwidth. 

As  is  indicated  in  Fig.  1,  grid  and 
plate  capacitances  are  used  un¬ 
padded  as  the  intermediate  shunt 
arms  of  the  line  filters.  Filter 
theory  indicates  that  for  a  given 
bandwidth,  the  magnitude  of  the 


line  im|>edance  is  an  inverse  func¬ 
tion  of  the  shunt-arm  capacitance, 
hence  the  unpadded  plate  and  grid 
values  of  capacitance  used  will  re¬ 
sult  in  maximum  impedance  pos¬ 
sible  for  the  two  lines.  Since  the 
plate  capacitance  is  smaller,  its  line 
impedance  will  be  larger  than  the 
grid  line.  These  maximum  values 
of  impedance  will  result  in  maxi¬ 


mum  gain  per  bank.  There  are 
three  possibilities  for  cascading 
when  starting  out  with  unequal 
impedances. 

Coupling  Systems 

The  first,  transformer  action,  is 
ruled  out  because  of  the  frequency 
bandwidth,  but  it  can  be  seen  that 
this  ideal  method  of  cascading 
would  result  in  a  voltage  loss  pro¬ 
portional  to  the  square  root  of  the 
ratio  of  the  two  unequal  imped¬ 
ances.  The  second  method  would  be 
to  reduce  the  impedance  of  the  plate 
line  to  that  of  the  grid  line,  result¬ 
ing  in  a  loss  in  voltage  directly  pro¬ 
portional  to  the  ratio  of  the  two 
impedances  before  reduction.  The 
third  and  best  method  in  this  case 
is  purposely  mismatching  the  two 
impedances.  This  results  in  a  volt¬ 
age  less  than  the  ideal  transformer 
method  but  greater  than  the  equal- 
impedance  method. 

No  m-derived  matching  sections 
or  half-sections  were  employed  in 
the  line  construction  and  termina¬ 
tions.  The  manufacturer’s  toler¬ 
ances  for  this  tube  are  such  that 
little  can  be  "ained  by  the  use  of 
such  sections  unless  trinuning  of 
these  capacitances  is  employed.  Al¬ 
though  amplifier  performance  could 
be  improved  by  this  method  it 
operates  successfully  without 
matching.  This  permits  greater 
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Four-tube  bank  with  one  tube  reraored  to  show  pin  conneetlone.  Three  banki  itacked  vertically  conititute  complete  amplifier 


freedom  in  standard  construction 
and  tube  replacement. 

The  bias-control  voltages  for  all 
three  banks  are  developed  in  a  com¬ 
mon  regulated  negative  supply. 
Each  bank  has  a  separate  bleeder 
circuit  that  supplies  a  variable  neg¬ 
ative  bias  voltage  to  each  grid  line 
through  the  terminating  resistor. 
Because  groups  of  four  tubes  must 
operate  with  the  same  bias  voltage, 
it  was  found  advisable  to  group  all 
new  tubes  on  initial  test  into  two 
classes,  high-emission  and  low- 
emission  tubes,  using  only  like- 
classified  tubes  in  any  one  bank. 
This  helps  to  limit  the  current 
spread  among  tubes  in  a  bank. 

Equipment  Layout 

One  of  the  construction  features 
of  this  amplifier  is  the  screen-block 
construction  illustrated,  used  to 
form  a  low-inductance  tube  socket. 
Advantage  is  taken  of  the  fact  that 
this  tube  has  a  ring  contact  for  the 
screen-grid  element  between  the 
base  and  plate  end  of  the  tube.  A 
solid  block  of  metal  I -inch  thick  is 
insulated  from  the  chassis  in  such  a 
way  as  to  form  a  good  high-fre¬ 
quency  bypass  capacitance  for  the 
screen-supply  voltage  at  which  the 
block  is  maintained.  The  tubes  are 
then  inserted  in  spring  mounts 
placed  through  this  block.  Contact 
is  made  to  the  plate  of  the  tube  by 


soldering  the  coils  to  small  project¬ 
ing  lugs  on  a  close-fitting  sleeve 
placed  over  the  plate  finning. 

The  base  pins  of  the  tube  project 
into  small  holes  in  the  i-inch  brass 
chassis.  Pins  to  be  grounded  fit 
into  small  spring  clips  soldered  to 
the  edge  of  the  close-fitting  hole, 
while  clearance  is  given  the  other 
pins.  Clearance  for  the  ungrounded 
filament  pin  is  such  that  contact  can 


gain  characteristic  of  this  amplifier. 

The  reverse-termination  resistor 
assembly  illustrated  makes  u.se  of 
the  high-frequency  bypass  proper¬ 
ties  of  a  large  plate  of  metal  insu¬ 
lated  from  the  cha.ssis.  This  plate  is 
maintained  at  B  -t-  supply  potential. 
To  this  plate  is  added  capacitance 
for  the  purpose  of  broad-banding 
its  bypass  properties  and  on  this 
plate  is  mounted  the  standoff 
bracket  for  the  reverse-termination 
carbon-film  resistor.  This  resistor 
affords  a  good  match  to  the  line 
over  the  useful  bandwidth  ef  the 
amplifier  and  if  air-cooled  will  dis¬ 
sipate  200  watts  when  conducting 
the  plate  current  to  the  tubes.  This 
dissipation  is  avoided  by  winding  a 
single-layer  helix  of  No.  27  enam¬ 
eled  wire  on  the  outside  of  this 
carbon  resistor  from  one  end  to  the 
other  and  connecting  the  winding 
electrically  in  parallel  with  it.  This 
provides  a  good  low-resistance  path 
for  the  direct  current  supplied  the 
tubes  and  does  not  materially  affect 
the  frequency  response  of  the  am¬ 
plifier  above  600  kc.  The  range  of 
pulses  considered  is  amplified  as 
well  with  this  shunt-fed  method  as 
with  the  direct  method  of  supplying 
d-c  to  the  tubes. 


Table  I — Specifications 


Bondwidth 
Voltoga  Gain 
Output  Voltoge 
Input  Impedance 
Output  Impedance 


be  made  to  this  pin  by  means  of  a 
small  clip. 

The  grid  pin  in  the  center  has 
sufficient  clearance  to  prevent  ex¬ 
cessive  capacitance  coupling  to  the 
chassis.  This  is  the  only  other  pin 
on  the  base  to  be  contacted  and 
again  this  is  done  by  means  of  a 
small  spring  clip. 

Grid  coils  are  space-wound  on 
J-inch  polystyrene  tubing,  8  turns  to 
the  inch,  while  plate  coils  are  space- 
wound  on  i-inch  polystyrene  rod,  12 
turns  to  the  inch.  Plate  coils  are 
purposely  given  a  different  distrib¬ 
uted  capacitance  figure  by  geomet¬ 
rical  design  to  help  offset  the  rising 


Bank  Arrangement 

A  standard  four-tube  bank,  with 
one  tube  removed  for  display  pur- 
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The  response  of  this  amplifier  to  previously  mentioned,  was  the 
a  IS-millimicrosecond  pulse  is  illus-  groupintr  of  tubes  into  high-current 
trated.  By  feeding  signals  to  both  and  low-current  classes,  with  the 
deflecting  plates  of  the  oscilloscope  separation  of  the  banks  into  these 
and  suitably  delaying  the  signal  to  classes  for  the  purpose  of  tube 
one  of  these  plates,  both  the  input  replacements, 
and  the  output  pulse  of  the  ampli¬ 
fier  under  test  are  shown  on  one 
trace.  The  delayed  pulse  to  the  am¬ 
plifier  was  attenuated  sufficiently  to 
give  the  amplifier  output  pulse  the 
proper  voltage  for  comparison  with 
the  input  shape.  With  this  16-milli- 
microsecond  pulse,  it  can  be  shown 
that  the  amplifier  distorts  the  pulse 
less  than  does  fifty  feet  of  90-ohm 
coaxial  cable. 

The  general  specifications  are 
listed  in  Table  I.  Undistorted  out¬ 
put  voltages  of  160  volts,  both  posi¬ 
tive  and  negative,  are  possible  with 
this  combination  of  twelve  tubes, 
with  an  input  signal  in  the  order  of 
two  volts.  Operation  level  of  200 
milliamperes  per  tube  proved  suc¬ 
cessful,  giving  a  total  current  of 
approximately  2.5  amperes  at  400 
volts  for  the  amplifier.  Tube  fail¬ 
ures  were  rather  frequent  until 
care  was  taken  to  insure  that  fila¬ 
ment  operation  did  not  exceed  6 
volts.  After  this,  only  occasional 
failures  were  recorded,  chiefly  dur¬ 
ing  the  first  hour  of  the  life  of  the 
tube.  Bias  control  proved  to  be  an 
effective  means  of  gain  control 
over  a  limited  range,  while  varia¬ 
tion  of  the  supply  voltage  for  gain 
control  purposes  was  ruled  out 
owing  to  the  tetrode  design  of  the 
tube.  The  main  precaution  used  in 
the  operation  of  this  amplifier,  as 


poses,  is  shown  in  the  photograph. 
In  operation,  the  banks  are  stacked 
in  a  vertical  plane  and  a  two-inch 
hole  is  left  in  the  chassis  near  the 
base  of  the  plate  resistor  standoff  to 
permit  feeding  the  output  of  one 
plate  line  into  the  input  of  the  next 
grid  line.  The  signal  order  is  down 
the  first  or  bottom  bank,  back  in  the 
next  bank  up,  and  down  the  top 
bank  to  the  output  end.  l-'our  such 
banks  have  been  operated  success¬ 
fully  in  cascade  for  test  purposes, 
while  standard  operation  of  three 
banks  has  continued  over  a  period 
of  months.  It  was  found  advisable, 
when  cascading,  to  stagger  the  line 
cutoff  frequency  of  any  one  bank  5 
me  above  or  below  the  cutoff  fre¬ 
quency  of  the  preceding  bank,  to 
prevent  the  rise  in  gain  peak  occur¬ 
ring  near  cutoff  from  cascading 
sufficiently  to  cause  oscillation. 

Amplifier  Performattce 

The  phase  response  for  an  ampli¬ 
fier  of  this  type  is  indicated  in  Fig. 
2.  This  property  is  difficult  to  de¬ 
termine  over  such  a  broad  band  of 
frequencies  so  the  alternate  method 
of  calculating  the  response  is 
chosen.  By  taking  the  deviation 
per  section  from  linear  phase  re¬ 
sponse  and  multiplying  it  by  the 
number  of  sections  in  the  signal 
path,  an  overall  phase  deviation 
figure  is  arrived  at.  This  method 
of  phase  analysis  stresses  two 
points — keep  the  nuraber  of  sec¬ 
tions  in  the  signal  path  low  and 
keep  the  ratio  of  useful  bandwidth 
to  line  bandwidth  low. 


Amplifier  Limitations 

Consideration  was  given  to  the 
maximum  bandwidth  possibilities 
of  this  circuit  with  the  4X150A 
tube.  Input  conductance  tests  indi¬ 
cate  an  upper  bandwidth  limit 
around  350  me.  In  this  region  the 
tube  input  begins  to  look  inductive 
and  can  no  longer  be  used  as  a 
capacitance  shunt-arm  without  com¬ 


pensating  circuits.  One  breadboard 
model  was  tested  out  to  250  me  with 
moderate  gain,  amplifying  5-miIli- 
microsecond  pulses.  For  the  best 
frequency  response  curve  with  this 
circuit  and  tube  combination,  there 
is  an  optimum  cutoff  frequency  if 
gain  is  not  the  chief  consideration. 
At  around  280  me,  the  input  con¬ 
ductance  losses  tend  to  offset  the 
rising  gain  characteristics  of  this 
circuit,  and  a  relatively  flat  fre¬ 
quency  response  curve  will  be 
achieved  with  this  cutoff. 

The  writer  wishes  to  express  his 
appreciation  to  I.  W.  Fuller,  who 
through  diligence  and  care  has 
eliminated  many  errors  and  con¬ 
tradictions  from  this  paper. 


(1)  Eldward  !>.  niniton.  William  R. 
Hewlett.  John  H.  Jasbent  and  Jerre  D. 
Noe.  Dtatrlbuted  AmplincaUon.  Stanford 
Unlveraltjr  Microwave  Laboratory  Iteport. 
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UHF  Receiving  Antennas 


Field  tests  of  wide  variety  of  antennas  for  470  to  890- 
me  uhf  television  band  reveal  that  the  five  types  shown 
here  are  outstanding  in  performance  yet  low  in  cost. 
All  work  into  300-ohm  line 

By  E.  0.  JOHNSON  and  J.  D.  CALLAGHAN 

Advanrrd  Oevelopment  HfCtioii  fiCA  Sfrrvicr  Company 

RCA  Vidor,  Camden,  S.  J.  tlloiicentrr,  .V.  ./. 


500  600  roo  800  900  ^000  HORIZONTaCV' 

FREQUENCY  IN  MC  FIELD  - - 

FAN  DIPOLE.  limplMt  oi  all  uhi  roctlTing  antenna*,  reqnirei  only  two  trianqUi  oi 
motol  ■upportad  by  on  Insulating  bar.  Dipoles  ore  set  in  metal  irome  ior  stacking, 
which  with  proper  phasing  gives  greatly  increased  gain.  Bandwidth  is  excellent. 
Stacking  narrows  Tsrtical  directlTlty  but  does  not  oiiect  horixontal  directiTity.  Four- 
stack  unit  uses  two  two-stack  units  connected  by  twin-lead 


CORNER  REFLECTOR  haring  90-degree  included  angle,  using  lan-dipole  element  also 
iolded  ot  90  degrees,  gives  ultimate  in  gain  ior  its  compact  siie.  It  should  be  one  oi 
best  irlnge-oreo  uhi  antennas,  being  truly  unidirectional  in  both  horixontal  and  vertical 
planes.  Negligibly  small  unwonted  lobes  minimize  reflection  ond  multipath  troubles. 
On  oil  gain  curves  here.  0  dk  reierence  U  gain  oi  thin  holi-wove  dipole  adiusted  to 
resonance  ot  eoch  ireguency  ond  matched  into  300  ohms 
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Photogrophs  or*  on*-half 
tizt,  on*  fourth  oroo  of  orig- 
inol  tarminol  boards. 


TERMINAL  BOARDS 


.  .  Something  of  the  scope  of  the  Cinch  operation  in  the  design  \ 
and  production  of  electronic  components  is  indicated  by  these  photo-  V 
graphs  of  terminal  boards  fabricated  to  meet  exacting  Armed  Forces 
requirements. 

Twenty  years  ago  Cinch  Engineers  developed  on  ideg  .  .  .  that  gave 
the  Radio  Industry  its  first  terminal  strips  for  practical  production. 

And  so  established  Cinch  strips  and  boards  as  standard  over  the 
years. 

In  Cinch  components  the  user  gets  the  utmost  in  quality,  of  insulation, 
tooling,  fabrication,  plating  and  printing,  vacuum  waxing,  lug  types, 
i  materials  and  workmanship.  Cinch  facilities  and  engineering  ex- 
k  perience  and  ability,  assure  the  satisfactory  fulfillment  of  any  assign- 
%  ment  for  a  terminal  board  or  electronic  component.  Consult  Cinchl 

■^CmcH  Manufacturing  Corporation 
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RHOMBICS  morR  than  MToral  woTRlRngths  on  a  I09  proTod 
hiqhly  succoosiul  in  nhl  iiold  tool*  whon  adiuatod  and  tonnl- 
natod  ior  unidirocUonol  oporatton.  Gain  in  odaquotnly  high 
ior  irinqo  oroot.  Major  forward  lobo  in  qniln  narrow  and 
docrnonon  with  Iroqnoncy  on  nhown.  Major  rortical  lobo.  not 
nhown.  in  obout  throo  timon  on  broad  an  corronpondlng  horl- 


lontal  lobo.  Minor  nido  and  back  lobon  may  giro  troublo  in 
noToro  canon  oi  rofloctlon  or  multipath  rocoption.  Stacking  two 
oi  thono  rbombicn  12  Inchon  apart  incroonon  gain  2  db  acronn 
ontiro  bond  and  Incroonon  Tortical  dlroctiTily  but  doon  not 
aiioci  horlionlal  diroctiolty.  Rlning  gain  charoctorintic  with 
iroguoncy  In  doolroblo 


mohizontaO 

FIELD 


v  "  *00 

STACKED  V  antonna  unon  namo  rodn  an  ntandard  dipolo  cut  lion  ond  tranimlnnlon-Uno  lonnon  that  incroono  with  iroquoncy. 

ior  chonnol  2  and  thnn  contaiiu  about  namo  amount  oi  motal  an  Bandwidth  In  oxcoUont.  but  dirocilTity  pattom  nbown  lobM  that 

nimplo  ohi  dipolo  and  roiloctor.  Eiiieioncy  in  good  connidorlng  rontrict  uno  to  oroon  roononobly  iron  oi  roilootionn.  Chioi  troublo 

nimplicity  oi  conniructlon  and  oono  oi  mounting  on  oxinling  with  rogular  tU  antonnon  on  uhi  in  lorgo  numbor  oi  nuch 

montn.  Gain  in  high  onough  ior  modium  and  wook  nignal  aroon  nocondary  lobon  and  ioct  thot  major  lobo  In  unually  oii  Iho 

and  incroonon  donirably  with  iroguoncy  to  OTorcomo  propaga-  antonna  axin 
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MORIZONTAC 


YAGI  antoiman  giro  moro  gain  ior  lixo  and  woight  than  any  total  oi  7  uhi  chonnoln  can  bo  cOTOrod  with  nacriiico  oi  only 

othor  typo  oi  uhi  antonna.  ii  clono  dimonnional  tolorancon  3.db  gain  at  ondn  oi  ponn  band.  Holicol  and  nlot-typo  antoiman 

am  hold  during  conntruction.  Unit  nhown  In  Sglomont  wido-  alno  odopt  roadily  to  nhi  uno.  A  balun  in  unod  ior  matching 

npaeod  typo  with  28-inch  ororall  longth.  Though  gain  nhown  to  coax  and  olno  gioon  lightning  proloctton  ii  iln  nholl  in  odo- 

In  adoguoto  ior  mont  wook-nignol  oroon.  ntacking  gtrnn  Mill  gnoioly  groundod.  Standard  lightning  arrontom  horn  oxconniro 

highor  goinn.  Poak  gain  in  obtainod  only  on  ono  channol.  but  lonnon  at  uhi 
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^^Electrical 

Contact 

Assemblies 


MALLORY 

Assembly  Engineering 


can  mean  three-way  savings  for  you 


No  matter  what  your  rontact  assembly  needs  may  be,  Mallory  can  do  the  wAole 
job  for  you — from  design  and  material  selection  ...  to  fabrication  and  finishing 
of  parts  ...  to  final  assembly. 

Mallory  assembly  engineering  is  backed  by  25  years  of  research  and  practical 
experience  and  takes  pride  in  .  .  . 

*  Design  of  mure  than  50U0  *  Leadership  in  the  develop- 

different  types  of  contacts.  ment  and  practical  applica- 

^  ,  -  tion  of  powder  metallurgy. 

•  Development  of  many  spe- 

cial  alloys  .  .  .  and  brazing  *  Design  and  production  of  all 
techniques.  types  of  switches. 

With  this  specialized  electrical  and  metallurgical  engineering  experience  work¬ 
ing  for  you,  you  save  three  ways — in  better  performance  ...  in  reduced  costs 
. . .  and  in  relief  from  the  design,  handling,  scheduling  and  inventory  control 
problems  involved  in  assembling  your  own  contact  units. 


EXPECT  MORE,.,  GET  MORE  PROM  MALLORY 


An  example  of  Mallory  contact  assembly  engineering  is  a  tungsten  contact 
assembly  fur  an  outboard  motor  magneto  which  had  to  withstand  the  impact  of 
millions  of  cycles . . .  resist  salt  water  corrosion . . .  maintain  constant  shape  and 
uniform  spring  action  . . .  and  hold  the  precise  tolerances  despite  temperature 
and  humidity  changes. 

Mallory  engineers  produced  the  right  answer  at  the  right  price — a  contact 
assembly  that  is  doing  an  outstanding  job.  You  can  expect  the  same  kind  of 
results  when  you  turn  your  contact  assembly  work  over  to  Mallory. 


/n  Canada,  made  and  sold  by  Johnson  Matthey  &  Mallory  Ltd.,  110  Industry  St.,  Toronto  15,  Ontario 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH 


Electromechanical  Products 
Hesistttrs  Switches 

Tl  Tuners  I'ibrators 


Electrochemical  Products 
Capacitors  Rectifiers 

Mercury  Dry  Batteries 


Metallurgical  Products 
Contacts  Special  .Metals 

U  efdinf,  Materials 


ELECTRONICS  — January,  1952 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  RONALD  K.  JURGEN 


1,000-Cycle  Warning  Device .  136 

Ground-Transmitter  Klystron  for  Air  Navigation .  136 

Submerged  Repeaters  for  Telegraph  Cables .  164 

Automatic  Steering  for  Outboard  Motorboats .  172 

F-M  Performance  Measurement  Form .  192 

Tunable  Selector-Rejecter  for  Audio  Amplifiers .  196 


1,000-Cycl<*  Warning  Device 


By  Philip  Whitney 

Chief  Bnpineer 
Statione  WllfC  and  WRFL 
Winchester,  Ya. 

This  Easily  Constructed  monitor¬ 
ing  device  has  proven  foolproof  and 
positive  in  action,  supplying  two 
types  of  warning  signals,  a  loud 
1,000-cycle  tone  and  a  loud  bell  or 
brilliant  warning  light.  The  latter 
two  are  optional  but  it  is  recom¬ 
mended  that  they  be  included 
especially  in  an  application  where 
the  operator  or  announcer  must 
concentrate  on  other  duties.  The 
parts  for  the  unit  are  easily  obtain¬ 
able  receiver  parts  and  two  surplus 
tuned  audio  circuits  from  the  Ham- 
marlund  Fleet-Control  units. 

The  input  is  arranged  to  bridge 
a  600-ohm  line  with  no  appreciable 
attenuation.  The  input  coupling 
transformer  is  a  common,  inter¬ 
stage  receiver  audio  transformer 


with  a  2,700-ohm  resistor  in  each 
leg.  The  high-mu  triodes  were  used 
because  of  the  simplicity  of  the 
design  and  conservation  of  parts  by 
avoiding  the  necessity  of  supplying 
screen  voltages. 

A  6SF5  was  also  chosen  instead 
of  a  gas-type  tube  for  the  relay- 
control  tube  first  because  once  the 
gas  tube  has  been  ionized,  it  must 
be  reset;  secondly  becau.se  the  high- 
mu  triode  is  much  less  critical  and 
more  stable  with  line-voltage  fluc¬ 
tuations  and  last  because  there  are 
only  three  types  of  tubes  used  in 
the  complete  unit,  thus  cutting 
down  inventories  at  the  station. 

It  will  be  necessary  to  add  either 
a  one-iif  capacitor  or  two  0.5-vif 
capacitors  to  each  capacitor  which 
is  contained  in  the  original  audio 
tuned  circuit.  This  was  designed 
to  operate  at  about  6,000  cycles  but 
it  will  operate  very  well  at  1,000 


cycles  with  the  added  capacitance. 
The  two  stages  of  tuned  audio  reso¬ 
nate  very  sharply  at  1,000  cycles  and 
feed  two  resistance-coupled  audio 
stages  which  drive  a  small  speaker 
and  also  supply  the  voltage  which 
is  rectified  by  the  1N34  crystal. 
This  voltage  is  applied  to  an  inU- 
grating  network.  At  the  levels 
commonly  encountered  on  network 
lines,  the  capacitor  will  be  charged 
to  the  required  voltage  to  make  the 
relay  control  tube  pull  the  relay 
in  after  from  6  to  10  seconds. 

The  relay  can  operate  a  common 
doorbell  from  a  separate  trans¬ 
former  source  or  from  the  heater 
supply  of  the  warning  unit.  It  can 
also  apply  voltage  to  a  brilliant 
warning  light  which  will  attract 
attention  at  the  operating  position. 
Very  little  can  be  heard  from  the 
speaker  during  regular  programs, 
but  it  will  supply  plenty  of  audio 
when  a  1,000-cycle  tone  is  applied. 
The  sensitive  relay  used  in  this  par¬ 
ticular  installation  is  an  8,000-ohm 
plate  relay  also  salvaged  from  the 
Hammarlund  Fleet-Control  surplus 
equipment.  To  avoid  trouble,  a  120- 
ma  transformer  was  used,  as  the 
equipment  is  left  running  night  and 
day  and  it  generally  pays  to  have 
a  power  transformer  that  will  not 
overheat  over  long  periods  of  time. 

Different  values  may  be  chosen 
for  the  integrater  to  give  a  longer 
delay  time  before  sounding  the 
warning,  if  desired,  and  a  wire- 
wound  variable  resistor  may  be 
used  in  the  cathode  of  the  relay 
control  tube  (about  20,000  ohms) 
to  afford  a  closer  control  of  the  time 
element.  After  constructing  the 
equipment  and  adjusting  it  with  an 
audio  oscillator,  it  was  installed  and 
the  local  telephone  company  called. 
They  obligingly  fed  a  1,000-cycle 
tone  at  program  level  while  the  final 
touch-up  adjustments  were  made. 

Ground-Transmitter 
Klystron  for  Air  Navigation 

By  Vincent  Learned 

Engineering  Department  Heail 
Electronic  Tubes 
Sperry  Gyroscope  Co. 

Great  Neck,  N.  Y. 

Development  of  a  klystron  tube  for 
the  responder-type  of  ground  trans¬ 
mitters  for  air  navigation  systems 
is  described.  This  tube  is  for  the 
9,300-mc  frequency  region  with 


FIG.  1 — Scharaotlc  oi  Ill*  I.OOO-crcU  worning  d«Tlc«  ior  bridging  nntwork  pro- 
qram  Unni 
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ANTENNA  TEST  LABORATORY 


Aatanna  laboratory  oi  Iho  Booing  Airplono  Company  houood  at  right  and  towor  at 
loH  on  which  modol  oirplano  io  mounted  ior  teili.  Radio  wotm  boomod  from  horn 
atop  laboratory  ora  roceirad  by  modal  ontaimai  Iniida  model  airplane.  Signola  thua 
raceirad  are  conToyod  back  to  loborotory  by  ihialdad  cable  ior  atrongth  maaauremant 
oa  airplane  la  rotated 


power  output  between  6  and  20  kw 
at  high  duty  cycles. 

The  unique  requirement  for  the 
tube  is  the  operation  under  variable 
duty-cycle  conditions  at  high  maxi¬ 
mum  power  output.  This  requires 
satisfactory  performance  from  zero 
to  full  maximum-rated-power  out¬ 
put  with  no  mechanical  tuning  re¬ 
adjustment.  The  tube  is  an  ampli¬ 
fier  tube  so  that  master-oscillator 
techniques  can  be  used  to  achieve 
high-frequency  stability  with  a  full 
variation  in  duty  cycle. 

SAX-iS  Development 

At  9,300  me,  the  maximum  aver¬ 
age-power-output  capability  of  grid- 
ded  klystron  tubes  is  limited  to  ap¬ 
proximately  60  w  because  of  grid 
heating.  Hy  employing  a  very  small 
diameter  beam  the  use  of  grids  may 
be  avoided,  thus  removing  a  major 
limitation  on  power  output.  The 
SAX-22  was  developed  for  a  peak 
power  of  7.5  kw  with  an  average 
power  output  of  over  200  w  in  the 
9,300-mc  frequency  range.  Other 
characteristics  are  given  in 
Table  I. 

As  shown  in  Fig.  1,  the  tube  is 
mounted  on  a  permanent  magnet 
which  supplies  the  field  necessary 
for  control  of  the  beam.  The  assem¬ 
bly  weighs  approximately  6i  pounds 
with  an  overall  length  of  10  in.  The 
tube  has  waveguide  input  and  out¬ 
put  which  is  designed  to  operate 
into  a  matched  i  by  1-in.  waveguide 
transmission  line.  Adequate  cooling 
fins  are  provided  for  dissipating  the 
large  average  power.  A  compensator 
is  provided  on  the  tuning  mech¬ 
anism  to  hold  the  cavities  on  fre¬ 
quency  for  a  wide  range  of  body 
temperature.  Typical  characteris¬ 


tics  are  shown  in  Table  I. 

The  drawing  below  shows  the 
cross-section  details  of  the  internal 
construction.  The  electron  gun  pro¬ 
duces  a  highly  convergent  beam 
which  enters  an  axial  magnetic  field 
through  a  hole  in  the  input  pole 
piece  and  traverses  the  input  gap, 
the  drift  tube  and  the  output  gap. 
The  input  gap  velocity-modulates 
the  beam  which  becomes  density- 
modulated  while  moving  down  the 
drift  tube.  The  output  cavity  ex¬ 
tracts  the  fundamental  r-f  compo¬ 
nents  of  current  in  the  beam  and 
delivers  part  of  it  to  the  useful  load. 


The  three  separate  functions  that 
have  to  be  performed  by  any  micro- 
wave  tube  are  performed  in  this 
klystron  by  three  separate  and  dis¬ 
tinct  parts  of  the  tube.  The  beam 
formation  is  done  in  the  absence  of 
any  r-f  fields  in  the  cathode  region. 
The  r-f  interaction  takes  place  in 
the  central  region  only,  where  very 
little  beam  collection  need  occur.  The 
third  function,  the  collection  of  the 
spent  beam,  is  then  performed  by 
the  collector  at  any  desired  power 
density.  This  allows  each  section  to 
perform  its  function  in  an  optimum 
manner. 

The  cavities  are  coupled  to  the 
waveguides  through  inductive  coup¬ 
ling  irises.  Flexible  diaphragms 
mounted  in  the  sides  of  the  cavities 
provide  a  means  of  tuning.  The 
waveguide  coupling  connections  ter¬ 
minate  in  a  flanged  structure  which 
carries  a  ceramic  window  sealed  to 
a  matching  alloy  frame.  To  keep  the 
cavity  resonators  from  mistuning 
under  a  variable  duty  cycle,  the  dis¬ 
sipation  must  be  kept  as  small  as 
possible,  the  internal  temperature 
rise  minimized  and  compensation 
employed  for  the  wide  range  of  tem¬ 
peratures. 

(Continutd  an  pag«  156) 
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Magnetic  Amplifier  Voltage  Regulator . 

Special  Tubes  for  Broad-Bond  Amplifiers . 

An  Electronic  Pneumotacbograph . 

Radioactive  Current  Source . 

Transmission-Line  Tubes . 

New  British  Tube  for  High-Speed  Photos . 

Super-Speed  Tape  Puller  for  Computer  Memory 


Masnctlc  amplUtor  uaed  in  Tollag*  rag- 
ulotor  circuit 


resistance  winding  (VV,)  rise  line¬ 
arly.  The  result  is  a  negative  in¬ 
crease  (decrease)  in  total  d-c 
ampere  turns.  Hence  the  reactance 
of  the  a-c  winding  in  the  primary 
circuit  of  the  power  transformer  in¬ 
creases,  the  primary  voltage  is  de¬ 
creased,  and  the  output  voltage 
returns  to  the  desired  value.  A 
drop  in  output  voltage  will  have 
the  opposite  effect. 

Different  values  of  output  voltage 
may  be  obtained  by  adjusting  R,. 
The  value  of  this  control  is  simply 
set  to  make  up  the  difference  be¬ 
tween  the  output  voltage  and  the 
operating  point  of  the  nonlinear 
device  which,  in  this  case,  is  140 
volts. 

A  third  control  winding  (100 
turns)  in  series  with  the  load  is  so 
oriented  on  the  magnetic  amplifier 
that  changes  in  load  current  cause 
circuit  diagram  of  the  regulator,  changes  in  primary  voltage  to  the 
with  power  transformer  and  bridge  transformer  for  further  regulation, 
rectifier.  The  error  detector  and  Figure  4  shows  the  remarkable 
reference  quantity  are  incorporated  regulating  performance  obtained 
in  a  single  parallel  circuit  (enclosed  with  the  magnetic  amplifier  supply, 
in  dashed  lines),  containing  a  linear  Regulation  data  taken  on  the  three 
resistance  in  series  with  one  d-c  units  constructed  were  found  to 
control  coil  (1,000  turns)  and  a  non¬ 
linear  resistance  composed  of  six 
thyrites  in  parallel,  in  series  with 
a  second  oppositely-connected  d-c 
control  coil  (5,000  turns).  At  ap¬ 
proximately  140  volts  across  this 
network,  the  two  control  coils  are 
contributing  approximately  the 
same  ampere  turns,  but  in  opposite 
senses.  The  resultant  is  that 
required  for  the  optimum  quiescent 
operating  point.  If  the  output 
voltage  rises,  the  ampere  turns  in 
the  control  coil  with  the  nonlinear 
resistance  (IFt)  rise  very  fa.st. 
while  the  ampere  turns  in  the  linear 


Magnetic  Amplifier  Voltage  Regulator 


Many  vacuum-tube  voltage  regula¬ 
tors  .have  been  described  in  the 
literature,  with  varying  degrees  of 
regulation  and  complexity.  The  fol¬ 
lowing  is  a  description  of  a  tubeless 
device  capable  of  regulating  at  160 
to  400  volts  within  0.5  percent  for 
load  currents  from  0  to  500  ma  (with 
line  voltage  constant),  and  within 
0.5  percent  for  ±  10-percent  change 
in  line  voltage  and  load  currents 
of  0  to  300  ma.  This  performance 
is  available  for  ambient  tempera¬ 
tures  from  0  to  55  C.  The  regulator 
is  virtually  indestructable  and  its 
life  is  almost  indefinite. 

Figure  1  shows  a  cross  section 
view  of  the  magnetic  amplifier  de¬ 
signed  specifically  for  this  applica¬ 
tion.  The  amplifier  was  found  to 
have  an  average  pow'er  gain  of  the 
order  of  10*  wdth  a  load  resistance 
of  10  ohms  at  a  power  level  of  0.5 
to  360  w'atts.  Figure  2  shows  the 
transfer  characteristic  curves  for 
the  magnetic  amplifier  used. 

In  Fig.  3  is  shown  the  complete 


FIG.  2 — Ttcmiiar  chotactartoUc  oi  mog- 
nattc  ompUiler 
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FIG.  3 — Circuit  diagram  oi  magnatlc 
omplUlet  Tollago  logulotor 


FIG.  CoMlruction  oi  mognetic  ampli- 
iter  used  in  roltage  regulator 
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BOONTON  N J  U  S  A 


SIGNAL  GENERATOR 

FOR  OMNI-RANGE  RECEIVERS 

Type  21hA  •  Frequency  Range  88-140  Megacycles 


Output  Frequency  Crystal  Monitored 
Amplitude  Modulation  0*100% 
Modulation  Fidelity  ±0.5  db 
30  cycles  to  11  kilocycles 
Negligible  Spurious  FM 


The  Type  211 -A  Signal  Generator  is  specifically  designed  for  the 
testing  end  calibrating  of  omni-range  radio  receiving  equipment.  It 
is  also  well  suited  for  loboratory  and  development  work  where  o 
precision  type  amplitude  moduloted  R.  F.  signal  source  Is  required. 

Coreful  considerotion  has  been  given  to  the  locotion  of  panel 
controls  with  respect  to  function  and  degree  of  use.  The  main 
frequency  dial  is  located  in  the  center  of  the  panel,  with  the  vernier 
diol  to  the  left  in  close  proximity,  utilizing  the  some  fiduciol  for 
simplicity  and  ease  of  operation.  Symmetrically  located  to  the  right 
of  the  frequency  dial  is  the  output  ottenuator  dial,  directly  calibrated 
in  microvolts.  The  center  panel  enclosure  embodies  those  controls 
which  the  operator  will  have  the  greotest  occasion  to  use,  permitting 
rapid,  occurate  settings  to  be  made^with  maximum  convenience. 

The  colibration  accuracy  of  the  frequency  dial  settings  is  =t0.25'i 
at  any  point;  however  since  crystal  controlled  frequencies  are  also 
available  within  the  instrument,  zero  beats  may  be  obtoined  from 
which  the  output  frequency  may  be  standardized  to  an  accuracy  of 
about  =^0.025''o  by  slipping  the  vernier  frequency  dial  with  respect 
to  the  main  frequency  dial.  This  feature  permits  the  identification 
and  checking  of  channel  frequencies  differing  by  as  little  as  100  kc. 

WriU  to^r  for  comphtt  thtoihf 


SPECIFICATIONS 

FiEQUENCY  RANOE:  Moilar  0«c1Wolf .  tS*l40  In 

V«rfii«r  Ffqwwcy  dt«l  hat  100  dIvHiaiit  afi^  te  cawpUd  ta 
iNa  main  twninf  tapacMar  thraMpit  a  120:1  paar  drhra.  Eadi  varniar 
divltlan  It  apwlval^t  la  a  10  kc.  ckanpa  In  frapapney. 

Crystal  Canirallad  Frapwanclat:  EMiar  mf  twa  crytfalt  110.100  nk. 
and  114.000  me.,  acewrata  la  ^0.002S%,  may  ba  tala  dad  by  a 
switch  far  usa  indrvidaally  ar  In  camblnalfan  wMi  ftia  mastar  ascii* 


AMPLITUDE  MODULATION  CHARACTERISTICS:  Twa  ampMada 
madalatlan  ranpas,  0-20%  and  0*100%,  ara  praaldad  far  asa  wMi 
I  ha  Inlarnal  ascINalar  ar  a  law  disladlan  axiarnal  ascIMalar.  Ols- 
t  artlan  Is  S%  ar  lass  at  f5%  ampHlada  madalatlan. 

Inlarnal  Aadia  Osclllalar!  Tara  madalallnp  frapaanclas»  400  and 
1000  cyclas. 

Madalatlan  AmpItOar:  Tha  Inlarnal  madalaWnp  ampNOar  has  tha 
fallawinp  charactarlsttcs: 

Unifarm  raspansa  within  ^O.S  db.  20  cyclas  ta  11  kc. 
UnIfarm  raspansa  within  aO.I  db.  90  cyclas  ta  ISO  cyclas. 
Unifarm  raspansa  wMiln  :^0.1  db.  9500  cyclas  la  10.S  he. 
Phasa  DIstartian;  (ap  la  40%  amplltada  madalatlan.) 
lass  than  0.2S  dagraas  at  20  cyclas. 
lassfhan  10  dapr^s  at  11  kc. 

AUDIO  TEST  VOLTAGE:  This  insiramant  cantalns  a  damadalatar 
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Special  Tubes 

For  Broad-Band  Amplifiers 

Improved  broad-band  amplifier  per¬ 
formance  can  be  derived  through 
the  use  of  a  line  of  special  tubes 
recently  developed  for  the  Bell  Sys¬ 
tem.  These  tubes  have  higher  ratios 
of  transconductance  to  capacitance, 
brought  about  mainly  by  a  new  grid 
employing  many  turns  of  very  fine 
wire.  Gain-bandwidth  products 
about  twice  that  of  the  6AK5  have 
been  obtained,  with  transconduct¬ 
ance  values  up  to  45,000  micromhos. 

The  feedback  amplifiers  in  which 
these  tubes  are  used  will  transmit 
an  8-mc  band,  which  can  be  used 
for  1,800  telephone  channels  or  600 
telephone  channels  and  one  tele¬ 
vision  channel. 

The  remarkable  features  of  this 
line  of  tubes  are  obtained  by  reduc¬ 
ing  spacings  to  the  limit  of  mount¬ 
ing  ability.  The  present  state  of 
the  art  permits  a  spacing  of  0.0025 
inch.  To  keep  shunt  capacitance 
low,  wire  size  is  reduced  to  the  limit 
set  by  wire  manufacturing  facili¬ 
ties.  Tungsten  is  used  for  its  high 
tensile  strength.  Figure  1  gives  a 
graphic  comparison  of  spacing  and 
wire-size  dimensions  employed. 

In  fabricating  the  grid  struc¬ 
tures,  special  techniques  are  used. 
Because  of  the  small  size  of  the  grid 
wires,  a  rigid  frame  must  be  used, 
as  shown  in  Fig.  2.  It  is  necesssary 
to  have  the  wires  straight  and  tight 
so  the  grid  will  present  a  flat  uni¬ 
form  control  surface  to  the  cathode. 

(continued  on  page  2(M) 


CompUta  magaatic  ampUiiar  choatia  In- 
cludaa  nacaaaory  Iranaionnata,  iuaaa. 
ractUiara,  capacilora,  matara  omd  controla 


FIG.  4 — Conatant-Una-Toltoqa  currai 
ahow  ragulotioii  of  output  lor  aoryinq 
output  currant  aaluaa 


mission  report  AECD-2851  entitled, 
“Magnetic  Amplifier  Voltage  Regu¬ 
lator”  by  John  L.  Wolff,  Jr.,  of  the 
Westinghouse  Electric  Corporation, 
Atomic  Power  Division,  Pittsburgh, 
Pennsylvania. 


coincide  within  a  small  fraction  of 
a  percent  over  the  entire  range  of 
line  voltage  (0  to  135  volts)  and 
load  current  (0  to  500  ma)  covered. 

This  article  is  based  on  the 
United  States  Atomic  Energy  Corn- 


Five  Million  Million  Million  Mile  DX 

Radio  waves  emanating  from  the 
great  nebula  in  Andromeda  have 
been  measured  successfully  at  Man¬ 
chester  University  Physical  Labora¬ 
tories,  Jodrell  Bank  Experimental 
Station,  Cheshire,  England.  Using 
the  equipment  shown  in  the  accom¬ 
panying  photographs,  British  scien¬ 
tists  have  succeeded  in  detecting  the 
minute  amounts  of  r-f  power  (of 
the  order  of  micro-micro-micro¬ 
microwatts)  that  left  these  stars 
more  than  750,000  years  ago. 

These  radio  stars  do  not  coincide 
with  any  of  the  bright  visual  stars 
and  cannot  therefore  be  viewed  with 
an  ordinary  telescope,  however 
powerful. 


Inuid*  Tiaw  ihowi  serMn  what*  aiquoU 
irom  oulat  apuca  ora  ditployad 


Racaivlag  onlaaaa  eo  I20-H  llltad  pola 
la  poaltlouad  at  iocua  el  220-it  porabollc 
rallactoi  mada  ol  Baa  wlraa 


British  varslon  ol  moon  radar  la  built  on  World  War  II  saorchllqhl  boaa.  SmaUar 
typa  is  shown  at  right  while  in  background  moy  ha  seen  mataor  rodar  antannos. 
Location  is  lodrall  Bank  Experimental  Station,  CSiashire.  England 
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TIME  DELAY  RELAY 

LOOK  at  the  qualifications  the  new 
SILIC-O-NETIC  Time  DeUy  Relay  has 
for  your  requirements.  Even  with  its  small 

size,  it’s  a  load  carrier  in  itself in  most 

cases  eliminating  the  need  for  an  auxiliary 
relay.  The  time  element  which  is  hermet¬ 
ically  sealed  has  only  one  nK>ving  part 
. . .  forever  free  of  dirt,  dust  and  moistiue. 


COMPLETE  DATA  and  graphic  illustrations 
of  the  SILIC-O-NETIC  operating  principle; 
forms,  models  and  timings  available  are  in¬ 
cluded  in  Bulletin  5001. 

A  copy  will  gladly  be  sent  to  you  upon 
request. 


ELECTRIC  COMPANY 

97  Plum  Sirset 
Trenton  %  N.  J. 


SMALL  SIZE 
LOWCOST 

ABSOLUTE 

DEPENDABILITY 


The  SILIC-O-NETIC  Time  Delay  Re¬ 
lay  employs  silicones  .  .  .  operates 
dependably  on  a  hydraulic-rrtag- 
netic  principle  regardless  of  position 
or  frequency  of  operation.  This  re¬ 
lay  is  available  with  timings  up  to 
four  minutes.  It  has  a  service  life 
measured  in  many  millions  of  opera¬ 
tions  ...  yet  Heinemann  high 
production  techniques  make  it  avail¬ 
able  to  you  at  LOW  COST. 


IILIMt  ^ AKK 
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NEW  PRODUCTS 


temperatures  of  all  are  —55  C 
through  200  C. 


Edited  by  WILUAM  P.  O'BRIEN 

Lcds  and  Industrial  Apparatus  Production  Continues  High  .  .  . 
Miniaturization  of  Components  Maintains  Pace  .  .  .  Thirty-Four 
Manufacturers'  Catalogs  Are  Discussed 


Pocket  Oscillograph 


Consolidated  Engineering  Corp., 
ilOO  N.  Sierra  Madre  Villa,  Pasa¬ 
dena  8,  Calif.  Up  to  nine  sources  of 
data  representing  vibration,  pres¬ 
sure,  velocity,  strain  or  other 
phenomena,  either  static  or  dy¬ 
namic,  can  record  simultaneously 
on  the  new  6  X  5  x  8-in.  recording 
oscillograph,  type  5-118.  Operating 
from  a  28-v  d-c  power  source,  the 
compact  instrument  is  ideally  suited 
to  mobile  testing  programs  where 
space  and  weight  saving  are  im¬ 
portant.  Developed  originally  for  a 
missile-testing  program,  the  midget 
oscillograph  produces  dynamic  test 
records  3i  in.  wide  and  up  to  40 
ft  long  on  which  the  nine  separate 
phenomena  can  be  measured  with 
respect  both  to  time  and  to  each 
other. 


✓  .4*  .  ,  .  . 


Scanning  System 

Minneapolis-Honeywell  Regula¬ 
tor  Co.,  Brown  Instruments  Div., 
Wayne  &  Windrim  Ave.,  Philadel¬ 
phia  44,  Pa.,  has  developed  an  elec¬ 


tronic  scanning  .system  designed  to 
automatically  and  continuously 
monitor  up  to  270  separate  process¬ 
ing  temperature  points.  The  system, 
which  records  only  temperatures 
deviating  beyond  a  preset  limit,  in¬ 
cludes  an  audible  alarm  that  per¬ 
mits  immediate  correction  of  ex¬ 
cess  temperatures,  and  replaces  the 
cost  and  use  of  several  instruments 
and  time-taking  logging  operations 
and  maintenance.  It  is  especially 
applicable  for  steam  generating  sta¬ 
tions  and  in  the  manufacture  of 
synthetic  fibers  and  yarns  where 
the  temperature  of  feed  material 
supplying  spinerettes  must  be  main¬ 
tained  at  specific  levels  to  eliminate 
costly  defects  in  the  product. 
Illustrated  is  the  control  unit. 


Tiny  Capacitor 

ViTRAMON,  Inc.,  Stepney,  Conn., 
has  added  a  new  style  capacitor  to 
its  series.  The  unit,  shown  on  the 
right  in  the  photograph,  has  an 
overall  length  of  0.4  in.  and  a  max¬ 
imum  cross-section  dimension  of 
0.2  in.  being  equivalent  in  size  to  a 
JAN  CC20  capacitor.  Designated  as 
type  49,  it  is  available  up  to  51  jiuf 
at  500  volts  d-c  working  and  to  110 
liiif  at  250  volts.  Included  in  the  pho¬ 
tograph  are  also  the  company’s  four 
stock  sizes  of  capacitors  which  are 
supplied  with  ±5  percent  or 
±0.25  (i+tf  tolerance  from  0.6 
ayif  through  1,000  [iuif.  Operating 
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Coaxial  R-F  Switch 


Transco  Products,  Inc.,  12210  Ne¬ 
braska  Ave.,  Los  Angeles,  Calif.  A 
new  compact  single-pole,  4-position 
coaxial  r-f  switch  for  applications 
at  radar  frequencies,  has  a  fre¬ 
quency  range  up  to  11,000  me  and 
vswr  of  less  than  1.5  to  1.  Insertion 
loss  is  le.ss  than  0.5  db  throughout 
operating  range,  and  attenuation 
between  unused  connectors  is  50  db 
minimum.  Power  handling  capa¬ 
bilities  are  equal  to  improved  type 
N  connectors.  Motor-driven  actu¬ 
ator  rating  is  24  to  28  v  d-c.  Vari¬ 
ous  models  are  available  for  air¬ 
craft  applications. 


Acoustical  Lens 


James  B.  Lansing  Sound,  Inc.,  Los 
Angeles,  Calif.,  is  producing  model 
175DLH  full  acoustical  lens  for 
loudspeaker  use  which  distributee  a 
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SUBNINIATURE 
TUBES 


itAYTHEON 


i 


For  Tubes  You  Can  Trust  To  Meet 
Your  Requirements  And  More 


S/tecC^ 

RAYTHEON  RELIABLE 


SUBMINIATURE  TUBES 


These  new  Raytheon  Reliable  Subminiature 
tubes  resulting  from  five  years  of  continuous 
production  of  their  prototypes  are  designed 
to  meet  the  stringent  requirements  of  vital 
military  equipments.  In  addition  to  the  rigid 
ratings  for  shock,  fatigue,  centrifugal  accelera¬ 
tion,. 5000  hour  life,  and  heater  cycle  life,  par¬ 
ticular  attention  has  been  paid  in  the  design 
and  manufacture  of  these  tubes  to  permit  200^C 
ambient  temperature  operation  and  lower 
noise  output  ratings  as  indicated  under  each 
type. 


For  complete  mechanical  and 
electrical  .data  on  these  new 
RAYTHEON  types,  ask  for'  the  new  Raytheon 
RELIABLE  Subminiature  Tube  Catalog  E. 


CK6148 

R.  F.  Pentode 
Ef  =  6.3V.  If  =  200  mA. 
Noise  output  50  mV.  max. 
Eb  =  200  V.  max. 

Ec2  =  150  V.  max. 


CK6149 

Medium  Mu  Triode 
Ef  =  6.3V.  If  =  200  mA 
Noise  output  25  mV.  max. 
Eb=275  V.  max. 


CK6150 

R.  F.  Pentode- Mixer 
Ef  =  6.3V.  If  =  200  mA 
Noise  output  100  mV.  max. 
Eb  =  200  V.  max. 

Ec2  =  155  V.  max. 


CK6151 

High  Mu  Triode 
Ef  =  6.3V.  If  =  200  mA 
Noise  output  25  mV.  max. 
Eb=275  V.  max. 


RAYTHEON  MANUFACTURING  COMPANY 


RAYTHEON 


VARQLAS  SILICONE  is  a  sensational  new  electrical  insulating  sleeving  and  tubing  developed  by 
our  laboratory  and  pilot  plant  during  the  last  war.  It  is  a  product  which  combines  Varglas  and 
Silicone  to  bring  revolutionary  possibilities  to  electrical  insulation. 

VARGLAS  SILICONE  is  efficient  under  a  wide  temperoture  lange  ...  to  500°  F.  or  more  in  some 
opplications,  yet  remains  completely  flexible  at  — 85°  F.  It  has  excellent  resistance  to  moisture; 
is  flame  resistant  and  self-extinguishing. 


VARGLAS  SlUCONE,  pioneered  by  VARFLEX  CORPORATION 
is  the  first  and  only  Class  H  insulation  with  these  features: 


1.  VARGLAS  — Continuous  filament  Fiberglas  —  a  moisture  ond  fungus  proof  material  which 


will  notjburn  and  is  chemically  inert  —  strong  and  flexible  at  high  and  low  temperatures. 

2.  NORMALIZING — Removes  binder  and  organic  inclusions  from  the  Fiberglas  —  improves 
electrical  qualities  and  allows  uniform  impregnation. 

3.  SILICONE  HIGH  TEMPERATURE  RESIN  — Which  has  a  natural  aHinity  for  the  Fibee- 
glas,  renders  it  abrasion-resistant,  flexible  and  non-fraying. 


VARFLEX  CORPORATION 


/  manufacturers  of  electrical  insulating  tubing  and  slee^ 
ing,  are  insulation  specialists.  If  you  require  special  insulation,  write  us  about  your  problemsi 
We  will  glodly  quote  on  your  individual  requirements  or  NEMA  specifications.  We  have  0 
complete  line  of  sleeving  and  tubing,  based  on  Fiberglas,  cotton,  and  extruded  plastics. 


VarRex  invites  you  to  test  these  free  samples 
of  Varglas  Silicone  in  your  own  plant  or  labora* 

VARFLEX  SALES  CO.,  INC.  H 

308  N.  JAY  ST.  ROME,  N.  Y. 


fUm.  (.nU  m.  f.Mw  c.ntaininf  frM  Mm,!..  .1  Vwal..  SiUcwi.  ,r.4«cn. 
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uniform  sound  wave  over  the  entire 
audio  spectrum.  It  smoothes  out  the 
high  frequencies  and  gives  them  a 
mellowness  unlike  the  multicellular 
horn  that  performs  well  at  some 
frequencies  but  beams  or  dis¬ 
tributes  poorly  at  others.  The  new 
lens  is  not  sensitive  to  frequency 
because  the  bandwidth  is  wider 
than  the  audio  spectrum  with  which 
it  is  used. 


Deposited  Carbon  Resistors 

Phaostron  Co.,  151  Pasadena  Ave., 
South  Pasadena,  Calif.  The  Carb- 
ohm,  a  deposited  carbon  resistor,  is 
suitable  for  high-frequency  appli¬ 
cations,  particularly  where  high  re¬ 
sistance  is  needed,  or  power  dissi¬ 
pations  up  to  2  w  are  required.  The 
resistors  are  also  applicable  to  elec¬ 
tronic  equipment  that  is  subject  to 
extremes  of  temperature.  Carb- 
ohms  come  hermetically  sealed  in 
glass  or  in  humidity-impervious 
casing.  They  are  available  with  a 
threaded  stud  or  tapped  hole  ter¬ 
minal,  as  well  as  the  axial  lead 
pictured. 


Cavity  Resonators 


Motorola  Inc.,  4545  W.  Auguste 
Blvd.,  Chicago  51,  Ill.,  has  developed 
a  precision  selector  cavity  resonator 
designed  to  eliminate  radio  and  tv 


interference  caused  by  spurious 
and  harmonic  radiations  of  base 
station  2-way  radio  transmitter 
equipment.  The  cavities,  intended 
for  the  30-48  me,  72-76  me,  122-132 
me  and  132-180  me  communications 
band  are  temperature  compensated 
for  optimum  performance  over  wide 
temperature  ranges.  Mechanical  de¬ 
sign  and  element  dimensions  are 
proportioned  for  optimum  imped¬ 
ance  match  and  a  low  vswr.  Each 
unit  has  an  input  and  output  im¬ 
pedance  of  50-72  ohms  with  a  250- 
watt  maximum  power  rating. 


ULF  Oscillator 


Krohn-Hite  Instrument  Co.,  580 
Massachusetts  Ave.,  Cambridge, 
Mass.,  announces  model  400-A  ulf 
oscillator  that  simultaneously  pro¬ 
vides  both  sine  and  square-wave 
voltages  at  any  frequency  between 
0.009  and  1,100  cps.  An  R-C  bridge 
sine-wave  oscillator  circuit  is  em¬ 
ployed  with  special  circuitry  to 
eliminate  tuning  and  switching 
transients.  Other  features  are  low 
hum  and  distortion,  excellent  ampli¬ 
tude  constancy  over  the  entire  fre¬ 
quency  range,  a  single  scale  loga¬ 
rithmic  dial  with  a  vernier  tuning 
control  and  low  input  power.  It  is 
especially  useful  for  design  and  test 
of  servomechanisms,  geophysical 
and  seismological  instruments  and 
feedback  amplifiers.  Dimensions  are 
12  X  7  X  8  in.  and  price  is  $350.00. 


Gain  Set 

The  Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.,  has  available  the 


type  12A  transmission  measuring 
or  gain  set,  an  a-c  operated,  rack¬ 
mounted  instrument  designed  for 
the  measurement  of  voice  transmis¬ 
sion  systems.  Source  output  and 
receive  input  are  600-ohm  balanced 
circuits,  provided  with  d-c  blocking 
capacitors  so  that  the  equipment 
will  not  interfere  with  the  normal 
operation  of  modern  dial  systems. 
The  oscillator  consists  of  a  1,000- 
cycle  low  distortion  feedback  type 
R-C  oscillator,  buffer  and  associ¬ 
ated  power  amplifier.  The  output 
level  is  -f  10  to  —  35  db  adjustable 
in  1-db  steps.  The  receive  section 
consists  of  a  high-gain,  wide-range 
amplifier  whose  range  is  variable 
from  -f  20  to  —  60  db,  full  scale 
meter  reading,  in  steps  of  10  db. 


Step-Motor  Counter 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  developed  a  step- 
motor  impulse  counter  to  provide 
100-percent  accuracy  up  to  60 
counts  per  sec.  Designed  to  cover 
counting  ranges  above  those  possi¬ 
ble  with  electromechanical  counters 
and  below  those  in  which  scalers 
are  normally  required,  the  de¬ 
vice  has  a  counting  range  which 
makes  it  especially  useful  in  high¬ 
speed  production  counting.  The  unit 
consists  of  a  step  motor  with  a  re¬ 
setting  type  register,  and  a  power 
supply  enclosed  in  a  steel  case.  The 
step  motor  and  register  assembly 
are  mounted  on  the  power  supply 
enclosure,  which  contains  an  elec¬ 
tronic  switch  and  a  h-v  supply 
capable  of  supplying  the  power  re¬ 
quirements  of  a  phototube  pream¬ 
plifier.  Overall  dimensions  of  the 
(Ceatiniwd  on  pogn  22i) 
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for 

consistontj  uniform 
quality 


Cmciu dues  For  more  than  12  years.  Audiodiscs  have 
consistently  set  the  standards  for  the  finest  professional  performance 
in  instantaneous  and  master  disc  recording.  Their  flawless  perfection, 
wide-range  frequency  response,  extremely  low  surface  noise  at  all  di¬ 
ameters  and  complete  freedom  from  humidity  effects  are  just  a  few 
of  the  reasons  why  Audiodiscs  are  first  choice  with  professional  record¬ 
ists  from  coast  to  coast.  They  know  from  long  experience  that  they 
can  depend  on  Audio  for  the  consistent,  uniform  quality  that  is  so 
essential  in  modem  sound  recording  work. 

CmdlOtCipiC  Wherever  professional-quality  magnetic  re¬ 
cordings  are  made,  the  trend  is  to  Audiotape.  That’s  because  Audiotape 
is  made  by  audio  engineers  for  audio  engineers  —  with  the  right  com¬ 
bination  of  properties  for  finest  performance  in  any  tape  recorder. 
Produced  on  Audio’s  highly  specialized  precision  coating  machines. 
Audiotape  has  achieved  unequalled  uniformity  of  output  —  plus  maxi¬ 
mum  output  with  minimum  distortion  at  practical  bias  range.  What’s 
more,  it’s  less  sensitive  to  bias  changes,  has  no  audible  low-frequency 
modulation  noise,  and  is  guaranteed  splice-free  in  both  1250  and  2500 
ft  sizes,  plastic  base.  In  every  respect.  Audiotape  meets  the  exacting 
standards  of  quality  and  performance  which  have  characterized  Audio- 
discs  for  more  than  a  decade. 


oiuUoKlm*  extends  the  ad- 
vsntages  of  finest  quality  magnetic 
recording  to  motion  picture  and  TV 
applications.  Available  in  16mm, 
17'Amm  and  3Smm  sizes. 


OiuUopoints'are  preei. 
tion  matchra  recording  and  repro¬ 
ducing  styli  available  in  types  and 
sizes  to  meet  the  precise  requirements 
for  every  phase  of  disc  recording  work. 


NEW^r^ 

Handbook  on 
Tho  Fundamentals 
of  AAognetic  Recording 

This  completely  new  and  up-to-the-minute  tech¬ 
nical  manual  contains  SO  pages  of  valuable  in- 
formatioB  on  basic  magnetic  principles  and 
tape  performance.  Professional  recordists  will 
find  it  extremely  interesting  and  helpful  —  an 
important  addition  to  their  reference  files.  A 
request  on  your  business  letterhead  will  bring 
you  a  free  copy  by  return  mail. 

Write  to  Andie  Devices,  Dept.  C4. 


It- 


AUDIO  DEVICES,  Inc. 

444  MADISON  AVI.,  NiW  YOIK  22,  N.Ye 

12  iMt  40Hi  St.,  New  Wrii  U.  N.  Y,  CcWm  *'AIUr' 


r  ■>— /wetwW  to  lito  US.A.  —dor 
MB t—to*  lb— B>  fnm  ntlAL,  J.  4.  A*  S.*  Awto 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WHUAM  P.  O'BRIEN 
Low-Power  CAA  Omniranges  Tested 


The  CAA  is  experimenting  with 
two  low-power  omniranges — the 
TVOR  and  the  LVOR.  The  former 
uses  a  50-w  transmitter  rather  than 
the  200-w  transmitter  of  the  stand¬ 
ard  VOR  and  operates  without  cus¬ 
tomary  standby  equipment.  It  is  a 
relatively  low-cost  omnirange  for 
terminal  use  where  an  instrument 
landing  system  is  not  economically 
justified.  It  will  permit  approaches 
to  airports  under  the  same  mini¬ 
mum  ceilings  and  low  visibility  con¬ 
ditions  as  low-frequency  aids  now 
used. 

One  TV'OR  has  been  installed  at 
the  Oklahoma  City  Airport  and 
another  is  in  the  process  of  being 
tested  at  the  National  Airport  in 
Washington.  The  one  at  Oklahoma 
has  the  antenna  situated  on  a  coun¬ 
terpoise  12  feet  in  diameter  placed 
on  top  of  the  transmitter  building. 
This  building  is  8  feet  square;  the 
standard  VOR  building  is  about  16 
by  28  feet.  The  receiver  in  the  air¬ 
craft  is  the  same  for  the  standard 
and  the  baby  omni.  A  primary  func¬ 
tion  of  the  standard  V'OR  is  to  fur¬ 
nish  enroute  navigation  aids;  an 
auxiliary  function  is  furnishing  of 
approach  guidance  to  the  airport. 
The  second  function  requires  a 
special  location.  The  baby  omni 


makes  this  .second  function  its 
primary  one.  It  can  also  be  used  as 
a  gap  filler  in  the  enroute  naviga¬ 
tional  system.  The  TVOR  is  now 
being  tested  for  use  in  connection 
with  departure  procedures  and  ra¬ 
dar  vectoring. 

The  LVOR,  the  other  low-power 
omnirange,  has  a  50-w  transmitter 
and  also  standby  transmitting 
equipment.  It  is  housed  in  the  same 
type  building  as  the  standard  VOR. 
One  such  facility  is  being  installed 
at  the  airport  in  Toledo,  Ohio. 

Both  baby  omniranges  are  in  the 
experimental  stages,  although 
LVOR  is  not  so  far  advanced  as 
TVOR.  Whether  or  not  it  is  advisa¬ 
ble  to  go  into  a  big  LVOR  program 
has  not  been  decided.  The  CAA  has 
no  desire  to  become  involved  in 
complicated  frequency  allocations 
problems,  and  such  a  program 
might  lead  to  this. 

The  components  in  TVOR  and 
LVOR  are  substantially  the  same. 
All  test  facilities  utilize  a  new  type 
antenna  that  provides  an  improved 
cone  over  the  station.  This  antenna 
can  be  used  on  all  VOR’s  and  other 
facilities.  It  narrows  the  cone  from 
90  deg  to  about  20  deg. 

The  cost  of  the  TVOR  runs 
about  $35,000,  the  LVOR  about 


$78,000,  and  the  VOR,  $93,000.  This 
is  the  complete  facility  including 
structural  cost,  engineering  equip¬ 
ment  and  installation.  It  does  not, 
however,  include  distance  measur¬ 
ing  equipment.  When  available, 
DME  will  be  installed  at  VOR  and 
LVOR  at  an  additional  $22,000  cost. 

TV  Freeze  Study 
Croup  Named 

A  DOUBLE-BARRELED  study  by  mem¬ 
bers  of  the  television  industry  to  de¬ 
termine  the  effect  on  the  national 
economy  and  the  mobilization  pro¬ 
gram  of  the  lifting  or  continuing  of 
the  tv  freeze  on  station  construction 
was  recently  announced  by  the 
RTMA.  Dr.  W.  R.  G.  Baker,  chair¬ 
man  of  the  RTMA  Television  Com¬ 
mittee,  named  a  task  force  to  study 
and  report  on  the  effect  on  mate¬ 
rials  and  manpower  if  the  freeze  is 
lifted  and  the  effect  on  the  tv  in¬ 
dustry  if  construction  of  additional 
stations  is  not  permitted. 

Members  of  the  task  force  are: 
William  H.  Chaffee  of  Philco  Corp., 
chairman;  Keeton  Arnett  of  Allen 
B.  DuMont  Laboratories  Inc.; 
Edwin  D.  Foster  of  RCA  and  C.  W. 
Michaels  of  General  Electric  Co. 


ReliabUity  Croup  Set 
Up  by  RDB 

A  CLEARING  house  has  been  set  up 
recently  in  the  Research  and  Devel¬ 
opment  Board  of  the  Department  of 
Defense  to  collect  and  disseminate 
information  on  reliability  of  elec¬ 
tronic  equipment. 

This  information,  furnished  to 
laboratories  engaged  in  government 
work,  is  expected  to  result  in  mon 
reliable  performance  of  electronic 
equipment  with  a  minimum  of 
maintenance. 

For  example,  a  contractor  with 
security  clearance,  who  is  doing 
government  business  with  labora¬ 
tories,  can  receive  the  RDB  infor¬ 
mation  by  requesting  it  from  the 
Service  with  which  he  is  dealing. 
Assume  X  is  working  on  a  guided 
missile  contract  and  he  is  having 
trouble  with  reliability  of  hiS'  elec¬ 
tronic  equipment.  He  can  go  to  the 
Service  where  he  has  his  contract 
and  request  further  technical  infor¬ 
mation.  The  Service  in  turn  will 


Baby  VOR  (tM  onmiionq*)  in  exparimantol  us*  at  Nationol  Aizport,  Washing¬ 
ton,  D.  Cw  lot  approach  guidance.  Monitor  antonna  is  at  Isit 
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MANUFACrURlRS  OF  QUALITY  LVIRFS  AND  :  ABLES  FOR  [VERY  REr^^  ilREMENT 


More  and  more  —  engineers, 
designers,  production  men  and 
purchasing  officials  have  come  to 
regard  Plasticord  and  Plasticote 
Wires  and  Cables  by  Chester  as 
the  standard  of  comparison.  This 
is  because  every  inch  of  these 
dependable  insulated  conductors 
is  made  to  conform  to  exacting 
quality  controls  that  assure  long 
service  life,  and  performance  as 
specified  by  the  factory.  That’s 
the  reason  electrical  men,  every¬ 
where,  look  for  the  Chester 
trademark  when  they’re  looking 
for  the  best! 


or  Spiral  Marking 


Our  new  catalog  is  a  complete  guide  to 
plastic  insulated  wire  and  cable  for  every 
purpose.  Write  for  a  copy  of  this  impor¬ 
tant  dota  compilation  for  your  files  today. 
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MEETINGS 


Jan.  7-8:  AIEE  Conference  on 
Electronic  Instrumentation  in 
Nucleonics  and  Medicine, 
Hotel  Statler,  New  York, 
N.  Y. 

Jan.  21-25:  AIEE  Winter  Gen¬ 
eral  Meeting,  Hotel  Statler, 
New  York,  N.  Y. 

March  3-6:  1962  IRE  National 
Convention,  W’aldorf-Astoria 
Hotel  and  Grand  Central  Pal¬ 
ace,  New  York,  N.  Y. 

March  31-April  4:  Thirtieth 
Annual  NARTB  Convention, 
Stevens  Hotel,  Chicago,  Ill. 

May  16-17:  Fourth  Southwest¬ 
ern  IRE  Conference  and  I  a- 


dio  Engineering  Show,  Rice 
Hotel,  Houston,  Texas. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nicol¬ 
let,  Minneapolis,  Minn. 

Aug.  27-29:  Eighth  Annual  Pa¬ 
cific  Electronic  Exhibit,  Mu¬ 
nicipal  Auditorium,  Long 
Beach,  Calif. 

.Sept.  8-12:  National  Instrument 
Conference  and  Exhibit,  Ho¬ 
tel  Cleveland,  Cleveland, 
Ohio. 

Oct.  27-29:  1952  Radio  Fall 
Meeting,  sponsored  by  IRE 
and  RTMA,  Hotel  Syracuse, 
Syracuse,  N.  Y. 


get  it  from  the  new  clearing  house. 
The  Research  and  Development 
Board  does  not  distribute  material 
directly  to  the  contractor. 

M.  Barry  Carlton  of  the  RDB  sec¬ 
retariat,  and  Albert  F.  Murray, 
radio  and  television  consultant  to 
RDB,  have  been  named  Coordina¬ 
tors  of  Reliability  and  will  head  the 
group.  Members  include  representa¬ 
tives  of  the  Munitions  Hoard,  the 
Office  of  the  Joint  Chiefs  of  Staff, 
the  Army,  Navy  and  Air  Force  as 
well  as  RDB. 

According  to  RDB  officials,  im¬ 
provement  in  reliability  must  in¬ 
clude  the  following  steps  which  lead 
eventually  to  use  of  equipment  in 
the  field:  military  characteristics, 
experimental  models,  specifications, 
manufacturing  control  procedures, 
.service  tests,  final  inspection,  pack¬ 
aging  and  shipping,  storage,  in¬ 
stallation,  operational  use  and 
maintenance. 


New  Awards 

John  H.  Nelson,  radiowave  an¬ 
alyst  of  RCA  Communications,  Inc., 
who  last  April  disclosed  evidence  of 
direct  relationship  between  mag¬ 
netic  storms  on  earth  and  the  posi¬ 
tion  of  planes  in  the  solar  system, 
recently  received  the  first  merit 
award  of  the  Foundation  for  the 
Study  of  Cycles.  The  award,  in  rec¬ 
ognition  of  Nelson’s  “notable  serv¬ 
ice  in  the  radio  propagation  field,” 
was  presented  by  George  Baekeland, 
chairman  of  the  committee  of  the 
Foundation  and  vice-president  of 
the  Bakelite  Corp. 

Another  first  of  its  kind  is  the 
David  Samoff  Gold  Medal  Award, 
presented  to  Otto  H.  Schade  of  the 
RCA  Tube  Department,  for  out¬ 
standing  technical  achievements  in 
the  field  of  television  and  motion 
pictures.  The  medal  wa.s  presented 
by  the  Society  of  Motion  Picture 
and  Television  Engineers  at  a 
luncheon  opening  the  society’s  70th 
semiannual  convention  at  the  JIol- 
lywood-Roosevelt  Hotel  recently! 


Engineer  Training  Program 

A  TRAINING  program  aimed  at  meet¬ 
ing  ever-growing  needs  for  engi¬ 
neers  with  experience  in  all  phases 


of  electronic  tube  manufacturing  is 
under  way  at  major  plants  of  the 
General  Electric  Company’s  Tube 
Department.  The  two-part  program 
is  meant  to  provide,  first,  a  pool 
of  engineers  with  a  broad  knowl¬ 
edge  of  tube  manufacturing  from 
which  the  department  can  draw  men 
for  engineering  and  supervisory 
positions,  and  second,  a  group  of 
creative  engineers  who  can  help  GE 
push  forward  with  a  program  of 
mechanization  of  tube  production. 

Fifteen  young  engineers  have  al¬ 
ready  been  picked  for  rotating 
assignments  in  GE  tube  plants  in 
Schenectady,  Syracuse  and  Buffalo, 
N.  Y.,  and  Owensboro,  Ky,  Trainees 
will  be  selected  primarily  from 
graduates  of  GE’s  test  engineering 
program  and  from  the  ranks  of  en¬ 
gineering  school  graduates  who  are 
recommended  for  their  special  ma¬ 
turity  and  ability.  All  will  start 
with  a  short  indoctrination  period 
in  factory  engineering,  followed  by 
about  six  months  of  actual  shop 
experience. 

Upon  completion  of  the  course 
those  selected  for  general  super¬ 
visory  training  will  then  be  given 
assignments  as  functional  working 
leaders  and  foremen  in  several  fields 
for  from  one  to  two  years. 

Trainees  picked  as  equipment  de¬ 
velopment  specialists  will  receive 
further  assignments  in  tool  design, 
methods-planning  and  specific 
equipment  projects,  working  with 
the  Electronics  Division’s  Equip¬ 


ment  Development  Works  in 
Schenectady,  N.  Y. 

Electronic  Flight 
Simulator  Announcetl 

Future  F-86D  Sabre  jet  pilots  will 
“shoot  down”  their  first  enemy 
planes  without  actually  .seeing  the 
enemy  or  even  leaving  the  ground. 
It’s  all  a  matter  of  electronics  in  the 
latest  device  for  pre-combat  train¬ 
ing  of  Air  Force  fighter  pilots. 

This  latest  step  in  pilot  training 
was  revealed  with  successful  com¬ 
pletion  of  tests  of  the  F-86D  Sabre 
flight  simulator  at  the  Engineering 
and  Research  Corp.,  Riverdale, 
Maryland,  plant,  where  the  new 
earthbound  trainer  was  designed 
and  built  under  contract  from 
North  American  Aviation,  Inc.,  de¬ 
signer  and  manufacturer  of  the 
swept-wing  Sabres. 

Named  the  Sabre  Flightronic  b>- 
ERCO,  it  is  the  first  fighter  all- 
weather  simulator  delivered  to  the 
Air  Force.  Its  delivery  also  marks 
the  first  time  that  a  simulator  has 
been  put  into  training  u.se  concur¬ 
rently  with  the  beginning  of  quan¬ 
tity  production  of  a  new  plane. 

The  new  simulator,  a  35,000- 
pound  package  of  metal,  wiring, 
electronic  tubes,  radar  scopes  and 
servomechanisms,  is  also  the  first  to 
combine  the  simulation  of  two 
planes — ^the  one  being  flown  and 

(Continued  on  pSge  2U) 
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For  Engineers,,, 

ftm  <S4iesBe  Oppom/tf/rr 

o/ A  i/PE77M£...  at  RCA-AOtVf 


If  you  are  facing  a  big 
question:  “What  is  the  best  move  I 
can  make  to  further  my  career?”— 
we  believe  you  will  find  the  answer 
on  this  page. 

Today,  as  never  before,  RCA  is 
engaged  in  far-reaching  electronic 
developments  that  have  created  a 
need  for  career  men  of  talent.  This 
means  you  have  the  chance  of  a 
lifetime  to  make  a  permanent  con¬ 
nection  with  RCA  in  a  position 
offering  you  the  opportunity  of  a 
successful  career  in  the  field  of  your 
choice.  Here  is  what  RCA  offers. 

Wide  Choice  of  Pro|ects 
Unusual  opportunities  await  quali¬ 
fied  ELECTRONIC,  ELECTRICAL  and 
MECHANICAL  ENGINEERS  .  .  .  PHYSI¬ 
CISTS  .  .  .  METALLURGISTS  .  .  .  PHYS¬ 
ICAL  CHEMISTS  .  . .  GLASS  TECHNOL¬ 
OGISTS — in  research,  development, 


design  and  application,  also  in  tech¬ 
nical  sales.  Qualified  engineers  have 
the  opportunity  to  choose  the  area 
of  activity  they  like  best. 

POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 

TEr,EVI8ION  DEVELOPMENT- 

Receivers.  Transmitter*  and  Studio 
Equipment 

ELECTRON  TUBE  DEVELOPMENT— 
Receiving,  Transmitting,  Cathode- Ray, 
Phototubes  and  Magnetrons 
TRANSFORMER  and  COIL  DESIGN 
COMMUNICATIONS— 

Microwave,  Mobile  Aviation,  Special- 
Ued  Military  Systems 
RADAR— 

Circuitry,  Antenna  Design,  Computer, 
Servo-Systems,  Information  Display 
Systems 

COMPUTER  DEVELOPMENT  and  DESIGN 
Digital  and  Analog  Computers,  Magnet¬ 
ic  Recording,  Pulse  Clivuitry,  Storage 
Components,  Systems  Design 
NAVIGATIONAL  AIDS 
TECHNICAL  SALES 
ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


If  you  qualify  for  any  of  the  positions  listed  above,  write  us 
for  a  personal  interview — include  a  complete  resume 
of  your  education  and  experience.  Write  to; 

Mr.  Robert  E.  McQuiston,  Specialized  Employment  Division, 
Dept  46A.  Radio  Corporation  of  America, 

30  Rockefeller  Plaza,  New  York  20,  N.  Y. 


a,»e  Uvlii,  CmnOHiant.  Yon  have  •  choice  of  FecIHee  ln,ia>.  Thaee  are  not  temporary  pool-  RapM  Aevaataanat.  OpportanlUea  at  RCA  are 

reaidential  location,  offering  anburbaa-oon-  tiona.  Acthrltiaa  are  tocnaed  not  only  on  the  eacepUanaL  tor  yon  to  move  ahead  in  the 

veniance  or  qniet,  countryalde  living.  Good  long-range  national  daianae  program,  hat  alao  career  of  yonr  choice.  Yon  can  advance  to 

ahopping  thcllitiea,  achoola,  chnrchee,  medical  on  a  diveralfled  Una  ot  prodneta  tor  commar-  high-level  and  anperviaory  poeitioaa  which 

aervlcaa  and  modem  hoaidtala  are  cloee  hy.  cial  nae.  Yon  and  yoar  tamlly  are  protaetad  hy  are  flllad  irom  RCA’a  engineering  ataft.  Sal^ 

bcellent  opportnnltiea  tor  graduate  atudy.  Company-paid  hoapltaL  anrglcal,  aocidant,  rlaa,  determined  on  the  experience  and  ahiUty 

aicknaaa,  and  Ufa  inanranoa.  A  modem  retire-  ot  indivldaal  appUeanta,  are  reviewed  at  reg- 
ment  program  halpa  provide  tor  year  nitaro.  nlar  intervala  tor  increaaea  on  a  maiit  haala. 


RADtO  CORPORATtOM  of  AMERtCA 


PrsfsMlswei  ftetus,  RCA  engineers  enjoy  the 
highest  professional  recognition  among  their 
colleagues.  You  work  in  cloee  coUaboratkm 
with  scientists  and  engineers  who  are  distin¬ 
guished  in  the  industry.  You  receive  recogni¬ 
tion  for  your  accomplishments. 


iehsretsry  FsiliHii.  Al 
ratory  resources  and 
paratus  are 
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NEW  BOOKS 


RELEASED  THIS  MONTH 


An  Introduction  to  Acotutici;  R.  H. 
Randall;  AddUon-Wosloy  Prou; 
$6.00. 


Baiic  Eloctrotochnics;  B.  L.  Goodlot; 
Lonqmani,  Groon  and  Co.;  $4.00. 


Broodcast  Oporator's  Handbook;  H. 
E.  Ennos;  John  F.  Rider  Publisher; 
2nd  edition;  $5.40. 


Materials  Technoloqy  lor  Electron 
Tubes;  W.  H.  Kohl;  Reinhoid; 
$10.00. 


HEW 

CLAMP 

FOR 

MINIATURE 

TUBES 


yuthman 

coil  quality 


is  a  technique  outlined  under  “Aid.s 
to  Rapid  Determination  of  the  | 
Shaping  Effects  of  a  Network”  in  | 
which  it  is  shown  that  almost  all  i 
useful  waveforms  can  be  broken  i 
down  into  a  series  of  step  functions  I 
of  either  amplitude  or  velocity. 

This  book  was  well  thought  out 
and  equally  well  edited  with  a  mini¬ 
mum  of  errors,  the  most  outstand¬ 
ing  being  the  loose  use  of  the  words 
“blocking  oscillator”  which  seems 
to  be  used  wherever  a  transformer 
is  used  as  an  integral  part  of  a 
time  base  generator.  ' 

In  dealing  with  the  actual  pro-  ' 
duction  of  time  bases,  the  book  is 
quite  complete  from  the  earliest 
neon  time  base  down  to  more  mod¬ 
em  Miller  capacitance  time  bases 
with  their  many  embodiments.  With 

(Continued  on  p09e  302) 


You  can't  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes;  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE'S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

V-riie  tor  samplts.  cslalognt  and  prict  tins. 

THE  BIRTCHER  CORPORATION 
4371  ValUy  Blvd. 

Los  Angolos  32,  Calif. 


Hold  Tubes  in  Sockets 
under  all  Vibration, 
impact  and 

Ciimatic  ^  - 
Conditions  ^ 


and  other  basic 


electronic  components 


edwin  i.  guthman  &  <o.,  inc. 


Time  Bases  | 

^  By  0.  S.  PUCKLE.  John  Wiley  *  Sons,  j 
I  Ine.,  New  York,  1951,  Second  Edition,  ^ 
387  pages,  $5.00. 

In  essence  this  book  is  the  same  as  , 
the  first  edition  with  an  attempt  to 
bring  to  light  the  newer  develop¬ 
ments  in  time  bases  and  some  of 
their  more  diversified  uses  such  as 
counting  and  frequency  division. 
To  this  end  a  wealth  of  material 
has  been  added,  including  a  new 
chapter  on  Miller  time  bases  and  a 
considerable  enlargement  on  linear- 
'  ization  of  the  trace  and  push-pull 
deflection. 

Many  sundry  circuits  and  tabula¬ 
tions  that  cannot  be  conveniently 
!  worked  into  the  main  body  of  the 
I  book  make  up  the  appendices. 

I  Among  the  most  useful  information 


edwin  I.  guthman 
company  is 
the  world's  largest 
independent  maker 


IS  s.  throop  St.  Chicago  7. .  CH  3-1600 
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also  attico,  Indlano . 


I 


New  rider 

for  a  fast,  familiar  track 


SINCE  194%  DPi  has  been  supplying 
manufacture  of  television  picture 
tubes  with  inline  e^Jiaust  systems.  Even 
with  the  largest  tubes,  this  fast-produc¬ 
tion  race  track  has  becn^ving  the  high 
vacuum  that  means  sharper^peus  beams, 
longer,  more  reliable  life.  ^ 

F«r  the  first  time,  DPi  offers  t^^akers 
of  large  power  tubes,  high-frc^cncy 
oscillators,  and  x-ray  tubes  this  sysWi 
converted  to  their  use.  With  the  samc^ 
trouble-free  efficiency,  capable  of  produc¬ 
ing  ultimate  vacuums  below  1  x  1(1*  mm 
Hg,  and  affording  the  same  fast  produc¬ 
tion  pace,  it  will  evacuate  your  tubes  on 


a  continuous  instead  of  a  batch  basis. 
And  the  system  is  adaptable  to  running 
a  variety  of  tubes  at  once. 

If  you  already  have  a  DPi  inline  sys¬ 
tem  and  would  like  to  consider  conver¬ 
sion,  or  are  interested  in  a  new  system, 
talk  it  over  with  our  engineers.  We’re 
ready  to  help  you  meet  your  problem, 
whether  it  involves  a  single  unit  or  the 
design  of  a  complete  exhaust  system  for 
a  tube  factory.  Just  write  Distillation 
'  JProdnets  Industries,  Vacuum  Equip- 
nk^t  Department,  727  Ridge  Road 
Rochester  3,  N.  Y.  (Division  of 
Easttil^n  Kodak  Company). 


•  'i. 

Si 

m 

i 

0 

0* 


high  Yoewum  r«March  and  anginoaring 


Alt*  . ..  vllaxilnt  A  and  I...dltllM*d  ai*a*glyc*rl4*i...at*r*  lhaa  3500  latlaiaa  Orfaalc  Chaailcalt  far  tclaac*  aari  iarfatiry 


BLILEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE.  PENNSYLVANIA 


Backtolk 


2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


This  department  is  oper¬ 
ated  as  an  open  forum 
nhere  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 


More  Information 

Dear  Sirs; 

Having  noted  the  unfortunate  ex- 
l)erience  of  the  Mount  Wilson  and 
Palomar  Observatories  as  described 
by  Mr.  William  A.  Baum  in  “Back- 
talk”  (October,  1951,  p  154),  I 
would  like  to  point  out  that  some 
steps  have  already  been  taken  to 
provide  more  complete  information 
on  electronic  parts  to  designers  of 
equipment. 

For  the  jiast  several  months,  a 
program  has  been  sponsored  by  the 
Navy  Bureau  of  Ships  at  Southwest 
Research  Institute  to  produce  a 
parts  index  which  will  contain  de¬ 
tailed  design  and  performance  fea¬ 
tures  of  miniature  electronic  parts. 
The  Bureau  and  the  Institute  rec¬ 
ognized  that  this  publication  will 
expedite  the  choice  of  suitable 
parts,  thereby  reducing  the  amount 
of  valuable  engineering  time  now 
wasted  in  this  phase  of  equipment 
design. 

The  aim  is  te  produce  an  index 
which  is  as  useful  as  tube  hand¬ 
books  are  presently — with  all  data 
shown  in  standard  forms,  frequent 
revisions  as  necessary,  and  eventu¬ 
ally  complete  information  on  capaci¬ 
tors,  resistors,  small  motors,  trans¬ 
formers,  batteries,  etc.  The  original 
scope  of  the  program  was  outlined 
in  a  microfiim  catalog  of  miniature 
parts  prepared  by  the  Bureau. 

The  index  is  also  intended  to 
serve  as  a  guide  in  the  establish¬ 
ment  of  procurement  specifications 
or  the  extension  of  existing  ones, 
since  it  will  indicate  actually 
achievable  performance.  The  pro¬ 
gram  can  be  most  successful  if  con¬ 
tinued  cooperation  is  received  from 


finislictl  crystal  unit,  Ly 
Bliley,  typiftet  the  accumulated 
luiow-liow  of  2 1  yeart  experi¬ 
ence.  This  includes  craftsman- 
skip  and  engineering,  methods 
•nd  techniques,  production 
and  quality. 


Never  before  o  value  like  thie  aetr  2-KW 
beach  oiodel  "bombarder"  -or  high  fre¬ 
quency  induction  heater  ...  for  eovint 
time  and  money  in  tarface  hardenint, 
hroxing,  lolderiag,  annealing  and  many 
other  heat  treating  egn'otM"*- 

Simple  .  .  .  Easy  te  Operate  .  .  . 
Economical  Stondardizatien  of 
Unit  Makes  This  New  Lew  frice 
PettiMe. 

This  compact  indaction  heater  saves 
space,  yet  performs  with  high  officieacy 
Operates  from  220-volt  Ime.  Coa 
with  foot  twitch  and  one  heotiai 
made  te  customer’s  requirements, 
samples  of  work  wanted.  We  wHI 
vise  thne  cycle  required  for  year 
ticnlar  job.  Cost,  complete,  enly 
Immediate  delivery  from  stock. 

Scientific  Electric  Electrenic  Heaters  are 
mode  in  the  following  rangat  of  Power: 
1-2-3%  .5-7Vi-10-12%-15-ll  25-40  60 
80-100-250KW. 


5uch  knawladge  is  gamed 
only  from  actual  experi¬ 
ence.  It’s  hasic  with 
Bliley,  and,  your  as¬ 
surance  of  complete 
satisfaction. 


107  Monroe  St.,  Garfield,  N.  J. 


(Continued 
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practical  imagination 


"welded"  assembly  makes  large  plastic  parts 

practical  and  economical 

Look  at  this  laige,  laminated  plastic  part.  It  is  19"  long  with  two  concentric  diameters 
of  I3V2"  9V2"  connected  by  a  flat  ring.  Think  of  the  cost  of  molds  for  making  such 

a  piece — and  then  consider  the  fact  that  only  a  few  such  peuis  are  required.  The  cost 
would  be  prohibitive. 

It  is  on  problems  like  this  that  Continental-Diamond's  knowledge  of  plastics  and 
their  fabrication  pays  off  for  you.  C-D  engineers  took  two  Dilecto  tubes  of  the  required 
diameters  and  wall  thicknesses  and  then  cut  a  ring  from  a  sheet  of  Dilecto  to  just  fit 
the  O.D.  of  the  smaller  tube  and  the  I.D.  of  the  larger. 

These  three  parts  were  then  literally  "welded"  together  into  a  strong,  low  cost  p^ut. 
The  material  used  to  do  the  "welding"  is  one  of  the  compounds  developed  by  C-D  in 
their  vast  experience  of  fabricating  parts  of  Fibre,  Vulcoid,  Celeron,  Micabond,  Dilecto 
and  combinations  of  all  of  them. 

If  you  have  a  problem—  or  a  standard  application  for  plastics,  it  will  pay  you  to 
check  with  your  nearest  C-D  office. 

DILKCTO  (L«mia«l«d  o— ttiuq  n«flic) 


PorfMt 

MICABOIIO  (SoBcUd  Mica  SpUmaga) 


BRANCH  OmCIS:  NEW  TORK  17  •  CLEVELAND  14  .  CHICAGO  11  •  SPARTANBURG.  S.  C.  •  SALES  OmCES  IN  PRINCIPAL  OTUS 

WEST  COAST  REPRESENTATIVE:  MARWOOD  LTD  ,  SAN  FRANaSCO  3  •  IN  CANADA:  DIAMOND  STATE  rraRE  CO.  OF  CANADA.  LTD  .  TORONTO  B 


Protf. 


CKUIXOM  (MoMad  High-Straagtk  Plaatie) 
DlABtONS  nsas  (Valeaaiaad  Flfara) 
WtMtm  (Baaia  bapragaalad  Flbra) 


Hff 


M  B  R  E 


C  O  M  P  A  f-J  Y 


Esfablisht'd  1895  ..  Manufoclureri  of  Lonunr^orl  f' Icy  ^  tics  since'  1911  \t  W  \  l,l,  I'r  -  III  I  \  ll 
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FIG.  1 — SAX-22  puUa-amplUUt  klTatron 
lor  9.300  me.  A  permanent  magnet  U 
uicd  to  focua  the  beam 


CAILC  HAUIESSES  produced  by  Amphenol  are  aoembled 
with  the  same  care  and  rigid  inspection  that  char¬ 
acterizes  all  components  manufactured  by  Amphenol. 
Electrical  inspection  includes  insulation  resistance, 
continuity  and  high  voltage  breakdown  tests.  All  as¬ 
semblies  meet  and  are  superior  to  the  rigid  Army- 
Navy  specifications.  Specifying  Amphenol  complete 
cable  assemblies  cuts  costs,  saves  valuable  man  hours 
and  insures  against  losses  due  to  errors  and  rejects. 

AN  CONNEnOAS  supplied  by  Amphenol  insure  low¬ 
est  millivolt  drop,  extra  high  tensile  strength,  polar¬ 
ized  shells  and  simple  assembly.  Amphenol  non¬ 
rotating  contact  solder  pockets  mean  faster  soldering 
and  more  positive  contact.  Amphenol  has  the  widest 
selection  of  AN  Connectors  to  meet  current  standard 
y  MIL-C-5015  shell  styles  and  applications. 

POWER  PIOCS  represent  a  new  approach  to  the  require¬ 
ments  of  the  Signal  Corps  for  waterproof  connectors. 
They  take  up  very  little  space  and  provide  quick 
.connect  and  dis-connect  under  the  most  adverse 
handling  conditions. 

too  CONTACT  CONNECTORS  for  all  applications  where  a 
large  number  of  circuits  must  be  broken  quickly  and 
«  easily.  These  connectors  feature  dependability  and 
P  long  life  as  well  as  accurate  alignment  of  the  connec- 
■  tioru  and  positive  contact. 


AMERICAN  PHENOLIC  CORPORATION 


1S30  SOUTH  S4TH  AVINUE 


CHICAGO  SO,  IlllNOIS 


NOW  AVAILARLRi  Catalog  B-7—A  Ooitoral  Catalog 
of  AmphoHol  CompoHOittt—will  bo  toot  oo  roguoit. 


PRODUCTION 

intiobi- 


PREPAREDNESS 


I  A  highly  convergent  lieam  is 
I  formed  by  electrostatic  focusing. 
The  beam  shape  follows  a  con¬ 
vergent  path  determined  by  space- 
charge  repulsion  and,  in  the  absence 
of  any  ion  focusing  or  magnetic 
field,  the  beam  approaches  a  mini¬ 
mum  diameter  and  then  would  di¬ 
verge  again  due  to  space-charge 
repulsion.  In  this  tube  the  beam 
converges  to  a  minimum  diameter 
in  the  normal  manner  but  at  this 
point  enters  a  uniform  axial  mag¬ 
netic  field.  The  field  produces  a 
radial  force  tending  to  cause  the 
beam  to  converge.  If  the  magnitude 
of  the  magnetic  field  and  the  origi¬ 
nal  direction  of  the  electron  motion 
are  correct,  the  convergent  force 
can  be  made  to  balance  exactly  the 
space  charge  forces  tending  to 
^  cause  the  beam  to  diverge.  Under 
I  the.se  conditions,  a  parallel  beam  en- 
,  tering  an  axial  magnetic  field  can 
,  be  maintained  parallel  for  any  de- 
!  sired  length. 

By  use  of  this  combination  of 
electrostatic  beam  formation  and 
I  magnetic  beam  control,  a  high  beam 


Table  I— Typical  Characteristics 

of  SAX-22 


Hutput  power  (peak) 

7.5  kw 

Drive  power  (peak) 

300  w 

I requency 

9^10  me 

30  me 

Beam  voltage  (peak! 

17  kv 

Beam  current  (peak) 

2.5  amp 

Duly  ryrle  (max) 

2.5  perreni 

Pulse  length  (max) 

5  us«' 

Bandwidth  (optimum  dri 

ve)  40  mi- 
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Designed  fur  Applivution 

Mu  Metal  Shields 

The  James  Millen  Mfg.  Ck».  Inc.  has  for  many 
years  specialized  in  the  production  of  magnetic 
metal  cathode  ray  tube  shields  for  the  entire 
electronics  industry,  supplying  magnetic  metal 
shields  to  manufacturing  companies,  labora¬ 
tories  and  research  organizations.  Stock  shields 
are  immediately  available  for  all'  of  the  more 
popular  sizes  and  types  of  cathode  ray  tubes  as 
well  as  bezels  for  2",  3"  and  5"  size  tubes. 


Many  production  problems,  however,  make  de¬ 
sirable  special  shields  designed  in  conjunction 
with  the  specialized  requirement  of  the  basic 
apparatus.  Herewith,  are  illustrated  a  number 
of  such  custom  built  shields.  Our  custom  design 
and  fabrication  department  is  at  the  service  of 
our  customers  for  the  development  and  manu¬ 
facture  of  magnetic  metal  shields  of  either  nic- 
oloi  or  mumetal  for  such  specialized  applications. 


JAMES 


MIELEN  MFC,.  (’(C. 

MUNOHlif  \M)  K\<  roin 

M  ALDEN.  MASSAClirSETTS,  l  .S.  A.  ' 
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HEATHKITS 


5  OSCILLOSCOPE  KIT 

•  N«w  "»pot  shape"  control  for  spot  odjustment  —  to  give  reolly  shorp 
focusir«g. 

•  A  total  of  ten  tubes  including  CR  tube  and  five  miniatures. 

•  Cascaded  vertical  amplifiers  follovred  by  phose  splitter  and  balanced 
pwsh>pull  defiection  omplifiers. 

•  Greotly  reduced  retrace  time. 

•  Step  attenuated  —  frequency  compensated 
tical  input. 

•  lew  impedance  vertical  gain  control  for  minimum  distortion 

•  New  mounting  of  phase  splitter  and  defiection  omplifier  tubes 

•  Ct  tube  bose. 

•  Greotly  simplified  wiring  loyout. 

•  Increosed  frequency  response  »  useful  to  5  MC. 

•  Tremendous  sensitivity  .03  RMS  per  inch  Vertical  .6V  RMS  per  inch  Hor 

•  Dual  control  in*  vernier  sweep  frequency  circuit  —  smoother  octing 

•  Positive  or  negative  peek  internal  synchronizotion. 

•  Multivibrotor  type  Wide  Range  Sweep  Generator. 

A  brarsd  new  1932  Hcathkit  Ocilloscope  Kit  with 
sunding  features  and  really  excellent  performance.  A  scope  youTl  truly 
like  and  certainly  want  to  own. 

The  kit  is  complete  with  all  parts  including  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  instruction  manual 
makes  assembly  simple  and  clear  —  contains  step-by-step  instruaions. 
pictorials,  diagrams,  schematic,  circuit  de¬ 
scription  and  uses  of  sct^.  A  truly  out- 
sttisding  value. 

MODEL  0-7 

.  SHIPPING  MfT.  24  LBS.  - 


^eat^tAct'  VACUUM  tube 

VOLTMETER  KIT 

•  New  styling  formd  cose  for  beauty. 

•  New  truly  compact  size  —  Cabirtoi  deep  x  4-1/16"  wide 

X  7%"  hiyh. 

•  Quolity  Simpson  300  microamp  meter. 

•  New  ohms  battery  holding  clomp  and  spring  clip  ^  ossuronce  of 
good  electricol  contact. 

•  Highest  quality  precision  resistors  in  multiplier  circuit. 

•  CoTibroles  on  both  AC  and  DC  for  maximum  occurocy. 

•  Terrific  coveroge  —  Reods  from  t/iV  to  1000V  AC,  V^V  to  1000V 
DC,  and  .1  to  over  1  billion  ohms  resistance. 

•  Lorge,  clearly  marked  meter  scales  indicate  ohms,  AC  Volts, 
DC  Volts,  and  DS  —  hos  zero  set  mork  for  FM  alignment. 

•  New  styling  presents  attroctive  and  professionol  appeorance. 

The  1952  Model  Hcathkit  Vacuum  Tube  Volrnseter! 
Newly  designed  cabinet  combines  style  and  beauty 
L  with  compactness.  Greatly  reduced  size  to  occupy  a 

minimum  of  space  on  your  work  bench.  Covers  a  tre- 
mendous  range  of  measurements  and  is  easy  to  use. 
Uses  onlv  Quality  components  including  \^U  precision 
resistors  in  multiplier  circuit  for  greatest  accuracy. 
Simpson  200  micruamp  meter  with  easy  to  read  scales 
mm^^^^^for  and  sure  readings. 

All  pans  conte  right  with  kit.  and  ccMnpletc 
instruction  manual  makes  assembly  a  cinch. 

MODEL  V.5 

2  1.  \  SHIPPING  WJ.  5  LBS. 


B.F.  SWN 
ML  KIT 
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2BY7 

YTRON 


New  CBS-HYTRON 
12B4 _ ^ 

New  9-pin  miniature;  hiRh-pervc- 
ance,  low-mu  triode  with  6/  12-volt 
heater  for  rarallel  or  series  con¬ 
nection.  12B1  is  designed  specifi¬ 
cally  for  vertical  amplifiers  with 
limited  primary  B  supply  voltages. 
Delivers  adequate  vertical  sweep 
power  in  proper  circuit  to  sweep 
any  70°  rectangular  picture  tube. 
Characteristics  of  12B4  are  similar 
to  those  of  6VV6GT,  but  12B4  .  .  . 
for  same  input  .  .  .  supplies  sub¬ 
stantially  more  sweep  power. 
12B4,  b^use  of  special  design 
and  processing,  is  also  virtually 
free  from  grid  emission. 


New  CBS-HYTRON 
12BY7 _ ^ 

New  9-pin  miniature;  very -high- 
transconductance  pentode  ampli¬ 
fier.  As  video  amplifier  in  high- 
quality  receivers,  gives  extended 
gray  scale.  In  low-cost  receivers, 
12BY7  provides  adequate  voltage 
amplification  for  wide-band  video 
amplifiers  with  primary  B  voltages 
as  low  as  135  volts. 

Within  its  power  capabilities, 
12BY7  gives  gains  ^ual  to  those 
of  6AG7,  High  ratio  of  transcon¬ 
ductance  to  interelectrxxle  capaci¬ 
tances  makes  12BY7  useful  as 
video  i-f  or  pulse  amplifier  for 
radar.  High  gi^-to-screen  trans¬ 
conductance  suits  12BY7  (within 
its  power  handling  capabilities) 
for  class  C  harmonic  osallators. 


Which  off  these 
CBS-HYTRON  ORIGINALS 


can  you  use 


N«w  CBS*HYraON 
SYSWOT 

New  "ruggedized,"  full- 
wave  filamentary -type 
rectifier  with  electrical 
characteristics  equiva¬ 
lent  to  those  of  5Y3GT 
.  .  .  but  5Y3WGT  is 
specially  desimed  for 
equipment  subject  to 
high  impact  and  shock. 


N«w  CSS'HYTSON 
12A4 

New  high  -  perveance, 
medium-mu,  9-pin  min¬ 
iature  triode  for  use  as 
vertical  amplifier,  class 
C  oscillator,  or  low- 
distortion  audio  output 
amplifier  in  push  pull. 


Itow  CBS-NYTSON 
12BX7 

New.  high-mu,  9-pin 
miniature  dual  triode 
for  high -gain  audio 
amplifiers,  gating 
circuits,  synch  separa¬ 
tors  and  amplifiers. 


Write  for  Complete  Data  Today 


HYTION  RADIO  A  IllCrROMCS  CO. 
SaloMf  Mattachutofft 


Please  rush  me  full  specifications  for  the  new  CBS-Hytron  types 
I  have  checked: 


12IY7 . 5Y3WOT.. 


IpleoM  priml 
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TUBES  AT  WORK 


(coNtifiiied) 


neea  o 


SIE 


density  may  be  obtained  without 
requiring  excessive  cathode-current 
density.  In  the  SAX-22,  the  beam 
density  is  68  amp  per  square  cm, 

1  whereas  effective  magnification  re- 
i  duces  the  cathode-current  density  to 
1.7  amp  per  square  cm.  The  require¬ 
ment  for  a  high-density  small-diam¬ 
eter  beam  stems  from  the  use  of 
gridless  interaction  gaps.  To  obtain 
satisfactory  coupling  between  the 
electron  beam  and  the  resonators  at 
these  frequencies,  the  gap  neces¬ 
sarily  is  small  in  size.  The  high 
peak  power  and  high  duty-cycle 
requirements  for  this  tube  make 
the  use  of  grid  coupling  impossible, 
hence  the  use  of  a  gridless  gap 
eliminates  the  power  density  con¬ 
sideration  if  the  beam  is  properly 
controlled  and  body  interception  is 
kept  small. 


SPECIFICATIONS 

Ronge:  1  cps  to  120,000  cps 
Calibration:  within  l'2°o  plus  1/10 
cycle 

Output  circuits:  20  volts  or  20  mill 
amps  and  1  volt  at  300  ohms 
constant  impedance 
Amplitude  stability:  Plusorminus’jdb 
UNDESIRED  VOLTAGES 
Power  Supply  Noise:  Less  than  1  1  00°o 

of  output  signal 

Power  Line  Surge;  Less  than  l/10°o 
of  output  signal 

Harmonic  Distortion;  Less  than  2  10°o 
from  20  cps  to  1  5,000  cps.  Less  than 
1  “o  at  all  other  frequencies 
Microphonic  Noise:  Less  than  1/100°o 
of  output  signal 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  CO. 

-  2831  POST  OAK  ROAD 

HOUSTON  19.  TEXAS 

434  SEVENTH  AVE  EAST  -  CALGARY,  ALBERTA,  CANADA 


Figure  2  shows  the  optimum  r-f 
drive  power  to  be  about  300  watts. 
The  curve  is  so  flat  that  a  two-to- 
one  variation  will  affect  the  output 
power  by  only  five  percent.  The 
small  signal  gain  is  about  20  db  at 
drive  powers  up  to  5  or  10  watts 
and  decreases  to  about  14  db  at 
maximum  power  output.  This  gives 
the  characteristics  of  a  linear  am¬ 
plifier  at  low  level. 

In  Fig.  3  the  power  output  of  the 
SAX-22  varies  approximately  as 
the  third  power  of  beam  voltage. 
This  is  a  consequence  of  the  three- 
halves  power  law  for  beam  current 
in  a  space-charge-limited  electron 
gun.  The  efficiency  of  the  tube  in- 
!  creEises  slowly  with  voltage,  which 
j  is  due  to  tighter  coupling  and  rela¬ 
tively  smaller  circuit  losses  at  the 
higher  voltages. 

It  is  possible,  through  the  addi- 


j  tion  of  another  interaction  gap  and 
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TO  HELP  YOU  GET 

THE  METALS  YOU  WANT 


Every  pound  of  idle  non-ferrous  metal  you  have  is  needed  to  help 
the  non-ferrous  smelting  and  refining  industry  keep  production  up  to 
rising  demand. 

You  know  that  smelters  exist  by  buying  scrap  metal,  refining  it  scienti¬ 
fically  and  selling  it  to  you  as  a  raw  material  fit  to  fabricate  almost 
any  non-ferrous  product. 

Unfortunately,  non-ferrous  scrap  inventories  are  alarmingly  low. 
Smelters  that  normally  maintain  inventories  of  several  months  are  now 
down  to  a  day-to-day  basis.  Shutdowns  are  threatened. 

One  way  we  can  maintain  desired  levels  of  both  military  and  civilian 
production  is  for  you  to  survey  your  plant  and  turn  in  your  non-ferrous 
scrap  now. 

Y'ou  do  have  the  scrap.  It’s  everywhere,  not  just  in  the  form  of  pro¬ 
duction  scrap,  but  al.so  in  the  form  of  idle  metal:  obsolete  machines  and 
tools,  idle  electrical  equipment,  no-longer-usable  automobile  radiators, 
gears,  pulleys,  valves,  pipe,  fittings,  pump  parts,  old  bushings  and  bear¬ 
ings  ...  in  fact  anything  made  of  copper,  brass,  aluminum,  magnesium, 
lead.  zinc.  tin.  and  their  alloys.  We  must  have  this  idle  metal  to  keep  the 
furnaces  running. 

To  help  yourself  get  the  metals  you  need,  talk  to  your  dealer  or  other 
regular  outlet  about  prompt  dis|H>sition  of  your  scrap. 
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(A)  A'A  ■eoftar  Pump.  Takes  ever  at  tore- 
pressures  up  to  1  mm.  Handles  large 
amounts  of  gas  in  range  from  1  —  30 
microns.  Ideal  for  roughing  or  backing 
manifolds  to  speed  up  exhaust  cycles  or 
as  prime  pump  on  aluminizing  equip¬ 
ment  or  wherever  high  speeds  are  re¬ 
quired. 

(B)  Alphotron*  Leak  Detector  and  Contrel 
Unit  for  Gas  Filling.  The  latest  high 
speed  nnary  exhaust  equipment  demands 
split  second  vacuum  control.  The  Alpha- 
tron  Controller  responds  to  pressure 
changes  in  about  two  tenths  of  a  second. 
It  is  used  to  close  off  leaky  tubes  on  a 
station  with  only  a  two  second  cycle.  In- 
stanuneous,  accurate  pressure  response 
makes  it  a  natural  fur  gas  filling  where 
accuracy  of  fill  pressure  is  importwt  or 
where  valuable  gases  are  used. 

(Q  bat  Proa  High  Pwr^  Matalt.  Copper, 
nickel,  cobalt,  and  iron.  Special  melts 
on  request.  Ingot  weights  up  to  600 
pounds. 

(D)  Alphotran*  Vacuum  Oauga.  Instan¬ 
taneous  response  with  accurate  gauging 
from  1  micron  to  10  mm.  A  rugged  metal 
ionization  type  gauge  for  industrial 
usage.  Can  be  adapteafor  recording  and 
controlling. 


(I)B-1  Baattar  Fump.  Specially  designed 
for  rotary  exhaust  units  in  miniature  and 
subminiature  tube  production. 

(F)  Typa  710  Tharmacaupla-lanliatlan 
Oauga  Cantral.  One  control  with  two 
thermocouple  gauges  (1  —  1000  mi¬ 
crons)  and  one  ionization  gauge  (10~’ 
mm.  to  10~*  mm.  Hg  range).  Automatic 
input  regulation  and  protective  circuit. 

(O)  Type  701  Tharmeceupla  Oauga  Can¬ 
tral.  A  light,  portable  instrument  for 
vacuum  testing  in  range  1  —  1000  mi¬ 
crons  —  compact  and  rugged. 

(M)  H-4-F  Purifying  DIffutlan  Pump.  Sim¬ 
ilar  to  H-2-P  but  with  speeds  of  over  300 
liters/sec  from  10“*  to  10"*  mm.  Hg 
range. 


(I)  N-3-P  Purifying  DHfusien  Pump.  Over 
50  liters/sec  in  10  *  mm.  to  10  <  mm. 
range.  Operates  against  forepressures  as 
high  as  0.300  mm.  Blank-off  2  x  10  i 
mm.  Hg.  For  exhausting  cathode  ray 
tubes  and  magnetrons,  and  aluminizing 
operations  on  automatic  equipment. 

(J)  Vacuum  Sauls.  For  introducing  motion, 
power,  gases,  or  connecting  gauges. 

(K)  Standard  Vacuum  Furnaca.  A  versatile 
packaged  unit  for  many  metallurgical 
operations  under  high  vacuum  or  inert 
atmospheres.  Temperatures  to  2000*  C 
Useful  for  degassing  tube  parts,  produc¬ 
tion  of  germanium  crystals,  research  and 
produaion  of  improved  metals  for  tube 
parts,  as  well  as  general  high  vacuum 
metallurgical  research  work. 


fonuory,  1952  —  ELECTRONICS 


with  a  COMPLETE  LINE  of 
HIGH  VACUUM  EQUIPMENT 
for  the  ELECTRONIC  INDUSTRY 


You  may  be  using  one  or  two  of  our  products 
without  realizing  that  at  this  one  source  you 
have  available  such  a  full  line  of  high  vacuum 
equipment. 

You  will  find  a  unique  quality  in  most  of  these 
produas.  They  were  created  to  “ideal”  speci¬ 
fications  drawn  up  by  manuJactHrers  who,  in 
many  cases,  never  dreamed  we  could  fulfill  their 
exacting  requirements.  The  products  are  meet¬ 
ing  these  requirements  day  after  day  on  pro¬ 
duction  lines. 

Let  us  supply  all  your  high  vacuum  equip¬ 
ment  needs.  You  will  gain  the  benefits  of  a 
single  source  of  supply  plus  the  high  standards 
of  performance  designed  into  National  Re¬ 
search  products.  Write  us  for  further  details. 
National  Research  Corporation,  Memorial 
Drive,  Cambridge,  Mass. 


National  Research 
Corporation 

Sntnty  Memorial  Drive,  Cambridge,  Mauachusetts 


(l)  NarceN  Mffvdon  Paaip  nvMt.  Three 
different  oils  fulfilling  industrial  and 
scientific  workers'  requirements. 

•  Taha  Dalllas.  Special  NRC  mani¬ 
folds,  dollies,  and  vacuum  systems  de¬ 
sign^  and  built  for  electronic  industry 
to  increase  production  and  lower  costs. 
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Front  of  tho  new  frequency-time  standard  at  Bell  Telephone  Laboratories.  In  the  rear  there  are  600 
electron  tubes  and  25.000  soldered  connections.  Room  temperature  is  maintained  within  two  degrees. 


The  controlling  quartz  crystal  vi¬ 
brates  in  VKuum  at  100.000  cycles 
per  second.  The  standard  is  powered 
by  storage  batteries,  with  steam 
turbo-generator  standing  by.  iust  in 
case  of  emergency. 


A  vibrating  crystal 
keeps  master  time 


Ever  since  Galileo  watched  a  lamp 
swinging  in  the  Cathedral  of  Pisa  three 
centuries  ago,  steady  vibration  has  pro¬ 
vided  the  practical  measure  of  time.  In 
the  1 920s  Bell  LalKjratorics  physicists 
proved  that  the  quartz  crystal  oscilla¬ 
tors  they  had  developed  to  control 
electrical  vibration  frequency  in  your 
telephone  system  could  pace  out  time 
more  accurately  than  ever  before. 

The  Lalxjratories’  latest  master  stand¬ 
ard  keeps  an  electric  current  vibrating 
at  a  frequency  that  varies  only  one  part 
in  a  billion,  keeping  time  to  one  ten- 
thou.sandth  second  a  day. 

•  Through  secondary  standards,  a 
master  oscillator  governs  the  carrier 


frequencies  of  the  Bell  System’s  ship- 
to-shore,  overseas  and  mobile  radio¬ 
telephone  services,  the  coaxial  and 
systems  which  transmit 
hundreds  of  simultaneous  conversa¬ 
tions,  or  television.  In  the  northeastern 
states,  it  keeps  electric  clocks  on  time 
through  check  signals  supplied  to  elec¬ 
tric  light  and  power  companies. 

The  new  standard  also  provides  an 
independent  reference  for  time  meas¬ 
urements  made  by  the  U.  S.  Naval 
Observatory  and  the  National  Bureau 
of  Standards.  Thus,  world  science  bene¬ 
fits  from  a  Laboratories  development 
originally  aimed  at  producing  more  and 
lietter  telephone  service. 


BELL  TELEPHONE  LABORATORIES 


Improving  f•f•phon•  sorvico  for  Amorico  providoi  coroors 
for  croafivo  mon  in  Mciontific  and  fochnicat  ftolds. 


(cofitiiiyed) 


MAGNETIC  nCLO' 
PTNMZEO  AT  17  K 


•  C;ONVA.IR 


Take  The  Lead  in 

ATOMIC 

V  AIRCRAFT 


V  PHYSICISTS  AND  ENGINaRS 
^  NEEDED  TO  DEVELOP 
first  NUCLEAR-POWERED  AIRPLANE 


Two  Tlowa  oi  Iho  ropootor  cwitch.  Tho 
switdi  U  Molod  In  o  (tool  cylindor 
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NuaEAR  nnrsiG  aekodynaaiks  servo  mechanisms 

THERMODYNAMIC  ELECRONKS  AmiED  MECHANIC 

ANALYTICAL  and  DYNAMIC  WEIGHTS  CONTROL 

PHYSICAL  CHEMISTRY  AEROfHYSIC  ELECTRICAL,  MECHANICAL 
EQUIPMENT  DESIGN  STRUCURES  and  STRUCTURAL  TESTING 

-STRUCTURAL  AIRFRAME  DESIGN  AND  DRAniNG— 


EXCELLENT  WORKING  CONDITIONS 


Travel  and  moving  allowance  for  those  who  qualify— group 
insurance  including  hospitalization  for  employees  and  fam¬ 
ilies — retirement  plan— recreational  activities  for  employees 
and  families — modern  air-conditioned  plant — opportunity  for 
“in  plant"  graduate  and  undergraduate  study— desirable 
work  schedule. 


GOOD  LIVING 
IN  FORT  WORTH 


A  city  for  family  life — 50 
parks — lakes — excellent 
schools — big  time  base¬ 
ball,  football,  basketball, 
golf,  rodeo— ice  arena — 
opera  and  concerts — 
good  year  round  climate 
— no  smoke — Western 
Hospitality. 


CONSOUOATiO  VULTH  AltCRAVT  COtP. 
tNC.  rttsoHMi  Dtn.  M  ran  woem,  tixas 


A  CHALLENGE  TO  YOU 


Convair  awarded  U.  S.  Air  Force  contract  to  develop  the 
airframe  for  the  first  Nuclear-powered  airplane.  Opportuni¬ 
ties  available  in: 


An  apewlvnity  ••  vwrk  «•  Nvdeor  Aircrofl 

PtMM  Mad  latonaotiaa  obevt  Cenveir'i  ep- 
portvairia*  far  Eaflaaars. 


cavity  along  the  beam,  to  increase 
the  gain  of  the  tube  greatly.  Other  ’ 
tube  developments  indicate  that  it  | 
should  be  possible  to  obtain  7.5  kw  I 
output  with  3  to  5  watts  drive 
power.  Klystron  frequency  multi¬ 
pliers  and  a  pulse  amplifier  are  ! 
available  for  driving  the  SAX-22  at  j 
the  300-watt-drive  power  level. 


Submerged  Repeaters  for 
Telegraph  Cables 

A  NEW  REPEATER,  designed  for 
transoceanic  cable  use,  has  been  de¬ 
signed  by  the  Western  Union  Tele¬ 
graph  Company.  The  first  perma¬ 
nent  installation  was  made  recently 
in  the  1  HM-BR  cable,  extending 
from  Hammel,  Rockaway  Beach, 
New  York,  to  Bay  Roberts,  New¬ 
foundland.  This  repeater  is  located 
more  than  100  nautical  miles  from 
^  Hammel  in  a  depth  of  about  250 
fathoms.  Before  installation  of  the 
repeater,  the  cable  operated  at  a 
maximum  speed  of  83  wpm.  It 


no.  3 — ^Pewar  output  and  •iildoncy 
vonus  bocnn  voltaqo 


American  Time  Products,  Inc. 

580  Fifth  Avenue  operating  under  patents  of  New  York  t9,  N.  K 

WESTERN  ELECTRIC  COMPANY 


WHATEVER  YOVR  ERE€|1JEIVCY  PROBLEMS, 
OUR  EA'GIA'EERS  ARE  READY  TO  COOPERATE. 
PLEASE  REQUEST  DETAILS  BY  TYPE  NUMBER. 


TYPE  2001-2,  BASIC  UNIT 


TYPE  2121-A,  LAB.  STANDARD 


Outputs,  60  cycle.  0-110  Volts.  10 
Watts:  120-240  cycle  impulses.  In¬ 
put.  50-400  cycles.  45  Watts. 


Frequencies  200  to  2500  cycles. 
Dividers  and  Multipliers  available 
for  lower  and  higher  frequencies. 
Miniaturized  and  JAN  construc¬ 
tion.  Output,  6  volts. 


/  / 


.  I^JmcUwn 

FREQVENCIES 

- ^  GUARANTEED 

^  ^  ACCURATE 

/  TO  1  PART  IN  700,000  (.001%) 


The  basis  of  these  frequency  standards  is  an  elec¬ 
tronic  fork  which  is  temperature-compensated  and 
hermetically  sealed  against  humidity  and  barometric 
pressure. 

Type  2001-2  and  similar  units  are  available  inde¬ 
pendently.  Complete  instruments  of  our  manufacture 
are  used  extensively  by  industry  and  the  armed  forces 
where  unvarying,  dependable  high  precision  is  re¬ 
quired,  such  as  for  bombsights  and  fire  control. 


TYPE  2111.  POWER  UNIT 
50  W«H  output.  0-110-220V  at  60 
cycles,  or  any  frequency  50  to 
1000  cycles.  Input,  50-100  cycles, 
275  watts. 


TYPE  2005.  UTILITY  UNIT 


Consists  of  Type  2001-2  and  booster 
to  provide  10  watts  at  tIOV  at  pre¬ 
cision  frequencies  from  50  to  500 
cycles  at  input  power  frequencies 
of  50  to  500  cycles,  45  watts. 


WIDELY  UKED 
IN  SUC  H  FIELDS  AS: 

Aviation 

Astronomy 

Ballistics 

High-Speed  Photography 
Viscosity  Measurement 
Nuclear  Physics 
Telemetering 
Radiation  Counting 
Huid  Row 
Chemical  Reaction 
Navigation 
School  Laboratories 
Industrial  Research  Labs. 
Accurate  Speed  Control 
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MIDI'S 


HIGHER  VOLTAGES 


HIGHER  TEMPERATURES 


V-  Vi^ 


r-  4 

'tX-X 


AC  VOLTAGES 


A  ^ 


r-^ 


Vwxwwm 


General  Electric  can  show  you  how  to 
make  wider  use  of  JAN-C-25  capacitors 


From  years  cif  ex|MTieiu-p  in  manufacturing  paper  •dielec¬ 
tric  capacitors.  General  Electric  can  show  you  how  to 
make  wider  use  of  your  JAN  capacitors. 

These  capacitors  are  used  in  thousands  of  applications 
primarily  d-c  at  rated  voltages  and  temjK-ratures.  How¬ 
ever,  most  JAN  units  can  be  operated  at  other  voltages 
and  umler  widely  varying  conditions. 

For  example,  actual  life  tests  have-  shown  that  a 
General  Electric  1  muf.  G,P  70  unit  rated  for  a  minimum 
life  of  lO.(KK)  hours  at  1000  v.  d-c  and  M)  ('  or  TOO  v. 
d-c  and  Ji'iG..  can  also  1m-  used  at: 


Higher  volloget — 1380  v.  d-c  at  8.S  G  for  500  hours. 

1300  V.  d-c  at  8.5  ('.  for  1000  hours. 
Higher  tem|Mrature« — 105  at  .525  v.  d-c  for  500  hours. 
AC  voltages — TM)  volts.  60  or  400  cycles 

with  normal  J  AN-(%2.5  derating. 

General  F^lectric  has  similar  data  for  most  of  its  JAN 
units,  showing  how  each  may  be  operatetl  under  a  variety 
of  conditions.  For  information  on  how  these  standard 
G-E  capacitors  may  Im?  applied  in  your  circuits,  consult 
your  Apparatus  Sales  Office,  or  write  to  Specialty  ( jipac- 
itor  Sales,  General  Electric  Gompany,  Hudson  Falls,  N.  Y. 


MEET  EL  GATO 


El  Gato  is  a  wildcat. 


I  He  has  even  more  than 
nine  lives.  So  do  LEWIS  and 
KAUFMAN  electron  tubes. 

That’s  why  the  LOS  GATOS 
brand  and  the  cat  identify 
long-lived  transmitter,  rec¬ 
tifier,  and  power  tubes  for 
JAN-IA  and  industrial  uses. 


When  you  buy  electron 
tubes,  look  for  this  brand. 


TUBES  AT  WORK  (coiitiiiiitd) 

is  expected  now  that  a  speed  of  250 
I  wpm  will  be  obtained. 

I  The  repeater  is  made  up  of  a  3- 
'  stage  push-pull  R-C  coupled  ampli¬ 
fier  with  input  and  output  trans¬ 
formers.  Preceding  the  transformer 
is  a  simple  tuned  signal-shaping 
network.  All  stages  use  Western 
Electric  type  310-A  tubes.  Two 
tubes  are  connected  in  parallel  and 
operated  as  triodes  in  each  side  of 
the  output  stages.  Theoretical  out¬ 
put  undistorted  is  0.25  watt.  The 
output  transformer  circuit  reduces 
I  the  net  output  to  a  little  less  than 
I  0.25  watt. 


Lowarlnq  tha  rapaater  chcntia  Into  its 

casa 


Included  in  the  repeater  is  a 
I  switch  used  to  disconnect  the 
repeater  and  join  the  cable  through 
for  operation  without  repeater  or 
for  cable  te.sting  purposes  and  to 
I  disconnect  the  regular  amplifier  in 
j  the  event  of  failure  and  connect 
the  spare  amplifier.  Two  complete 
I  amplifiers  are  included  in  the 
repeater. 

It  is  planned  to  install  repeaters 
in  depths  of  200  to  1,200  fathoms 
i  or  more  or  at  hydrostatic  pressures 
up  to  3,000  psi.  To  withstand  the 
large  pressures,  the  repeater  is  filled 
with  oil  and  a  pressure  equalizer 
automatically  adjusts  the  internal 
pre.ssure  to  the  external  pressure 
within  a  few  psi.  The  most  im¬ 
portant  element  of  the  equalizer  is 
a  flexible,  corrosion-resistant  metal 
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/A/ Ac./kfom^  (AfAcmA^i 


^  CORNELL-DliBiUER 

CAPACITORS 

I  PkAMTS  IN  SOUTN  ^LAtNriKLO.  N.  J.i  NtW  aiOrOAO.  WOMCttTIA.  AND 

CAM*RIO«C.  MASS. I  RROVIOKNCI.  «.  I.t  IMDIANAAOLIS.  IMD.t  ruOUAV 
lUatlOIART,  aRRINOa.  M.  C.l  ANO  aUsaiDIAIIV.  THC  RAOIAJIT  COfIR..  CkIVtkANO.  OMI9 
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Year  after  year,  more  motor  manufacturers  use  more 

Coraell'Dubilier  A.C.  motor  capacitors  than  any 
other.  The  reason:  a  great  record  of  trouhle-free  service  in 
the  held!  Filled  with  C>D’s  world-famous  Dykanol,  and 

conservatively  rated  for  extra  dependability.  Dept.  K-12, 
Comell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


ACTUAL 

SIZE 


M^CAlLA  ^to 
SOCKET  BODY 


contacts 


MirCALEX 

/t  H  F  I  N  SU  lATO«\ 


MINUTE  M^k 
IN  SIZE...  U  y 

GIANTS  U 
IN  PERFORMANCE! 


TOP 

VIEW 


BOnOM 

VIEW 


•  LOW  LOSS  FACTOR  OF  .01S  at 
1  MC. 

•  INSULATION  RESISTANCE  (min.) 
50,000 

•  ARC  RESISTANCE,  ASTM  SECS. 
250+ 

•  OPERATING  TEMPERATURE 
135*C  (limitation  duo  to  contact 
motal) 

•  Q-valuo  at  40*C-50%  RH-not 
lost  than  1000 

•  Q-valuo  at  40*C-90%  RH  min.^ 
not  lots  than  333 

WMITi  FOR  DATA  SHEHS 

MycoUx  l-^in  Sul>*Miniotwr*  Tub*  S9€|i*ls  or« 
fwlly  4*Krib*d  in  ntw  Doto  Shooti-  Otbor 
cofoloot  oro  ovoilobln  on  Mycoiox  Insulotion 
for  ovory  oloctronk  or  oloctricol  oppliCoHon. 


New  MYCALEX  410  Sub-Miniature  Tube  Sockets  are  designed 
for  use  in  electronic  and  electrical  equipment  where  space  is  at 
a  premium.  Because  they  are  extremely  compact,  these  sockets 
offer  a  ready  solution  to  numerous  design  problems  involving 
spatial  limitations.  Installation  is  simple,  mounting  being  ac¬ 
complished  without  screws  or  rivets  in  shaped  chassis  holes. 

Improved  electrical  performance  and  greater  mechanical  pro¬ 
tection  for  the  tube  than  are  available  with  ordinary  insulat¬ 
ing  materials  are  afforded  by  this  socket  through  the  use  of 
MYCALEX  410  glass-bonded  mica.  MYCALEX  410  is  rated 
Grade  L-4B  insulation  under  N.M.E.S.  JAN-I-10.  It  offers 

superior  electri-  _  _  _ 

cal  and  mechani¬ 
cal  properties  in  MYCALEX  TUBE  50CKET  CORPORATION 
combination  Under  Eicluiiv*  liceni*  of 

with  practical  mycalex  cokeoration  of  America 

cost  per  unit.  so  rockefeiier  rlaza,  new  york  so,  n.y. 


MvcAitx  Corporation  or  Amirma 

Ownsrs  of  'MYCALEX^  Pafonft  and  Trad»-Mark$ 
bKfttn  IttkH;  30  ROCKiniLER  PLAZA,  NtW  YORK  20  -  PM  t  Cmm  llficn:  CLIFTON,  N.  J. 
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...a  NEW 
Miniature  by 

EDISON 


l^tCAtCKY  UROR  THAN  VOW  DOOR  OY 


Edison  announces  its  new  Model  207  Minia¬ 
ture  Thermal  Relay  —  designed  to  meet  the 
need  for  a  space-saving  time-delay  relay. 

Into  the  design  and  development  of  this 
$ealed-in-glass  miniature,  Edison  has  applied 
the  experience  of  over  20  years  in  the  thermal 
engineering  field  and  has  built  into  it  many 
of  the  quality  features  of  the  widely-used 
Edison  Model  501  Thermal  Relay.  In  numer¬ 
ous  applications  the  two  relays  have  similar 
operating  charaaeristics. 

Pilot  production  started  in  December  1951. 
For  free  bulletin,  just  clip  coupon  and  mail. 


FOR... 

Cathode  Protection^ 

Oyro  Erection 

Motor  Starting  g 
Integration 

Holdovers 

Overload  Protection 
:  Current  Interruptions  (Flashers) 

Cycling  Durations 
Emergency  Circuit  Switchovers 


aSdhonm 


Standard  Hoolar  VohogW! 
115v,  27  Jv,  6.3v 

Cantact  Rating*: 

2J  ampt  @  125v  ac, 
1.0  amp  @  123v  dc. 

Ambiont  Compontatian; 

—60  to  +85*C 
Nominal  Hocrtor  Input; 


Soalod-in-glan 
Arc  quonchine  otmotphur* 
Procition  timing  —  Final  ad¬ 
justment  mod*  after  teoling 
by  patented  Feature 
Neighs  H  oi.  (approx.) 
Diameter:  K"  (approx.) 
Height:  216"  maximum 
(seated) 


Instrument  Division  *  West  Orange,  N.  J. 


Mounting:  Miniature  Button 
7-pin 

Range  of  Delay  Period*: 

S  secs,  to  120  sec*. 


To:  Instrument  Division,  THOMAS  A.  EDISON,  INC 
63  Lakeside  Avenue,  West  Orange,  New  Jersey 

We  may  have  an  application  for  your  Miniature 


OTHIR  INSTRUMINT  DIVISION  PRODUCTS 
Stalod  Tbermostnts 
Sensitive  Relays 
Temperature  Monilort 
Electrical  Retistamce  Bulbs 


Please  send  E2  bulletin  to: 
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YOU  MAKE 


bellows  which  expands  or  contracts 
as  pressure  is  applied  or  removed. 

Standard  kIsss  bulbs  housing  the 
310- A’s  are  not  of  sufficient  strength 
to  withstand  the  hydrostatic  pres¬ 
sures  encountered.  Therefore,  the 
tubes  and  related  components  are 
mounted  in  steel  cylinders,  four 
tubes  to  a  cylinder.  Since  there 
are  16  tubes  total  in  the  two  ampli¬ 
fiers,  four  of  these  cylinders  are 
required. 


If  SO,  you’ll  be  well  repaid  by  getting  the 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 


Automatic  Steering  for 
Outboard  Motorboats 


By  Samuel  E.  Dorsey 

Electronic  Engineer 
Research  Department 
Xaval  Ordnance  Tent  Station 
China  Lake,  Calif. 


Williams  Ferric  Oxides  analyze  better  than 
99%  Fe203.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right”  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How”  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.j  Easton,  Pennsylvania. 


An  automatic  steering  device  for 
an  outboard  motorboat  is  desirable 
to  reduce  fatigue  resulting  from 
continuous  operation  of  the  steer¬ 
ing  lever. 

Most  outboard  motors  are 
equipped  with  either  a  spring  de¬ 
vice,  which  causes  the  boat  to  pro¬ 
ceed  in  an  approximately  straight 
line  while  not  being  steered  or  a 
variable-friction  device  by  means 
of  which  the  same  thing  can  be 
accomplished.  However,  if  the  wind 
is  strong  and  the  water  is  at  all 
rough,  the  boat  can  be  very 
quickly  thrown  badly  off  its  course. 
Even  in  calm  conditions,  the  craft 
will  not  stay  on  its  course  for  long. 

In  the  writer’s  opinion,  the  im¬ 
portant  requirement  of  such  an 
automatic  steering  device,  nonexist¬ 
ent  in  any  spring  or  friction  prin¬ 
ciple,  is  that  it  maintain  for  fairly 
long  distances  and  periods  of  time 
an  approximately  straight  course, 
returning  to  it  without  manual  aid 
when  thrown  off  by  wind  or  waves. 
Also,  it  must  be  simple  and  require 
very  little  power  to  operate. 

The  ability  to  automatically  re- 
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SLANT  YOUR 


This  ICA  plant — brand  new  inside  and  out 
— contains  the  most  modem  and  complete 
facilities  available  anywhere  in  the 
world  for  the  exclusive  production  of 
Miniature  Slip-Ring  and  Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible  time 
at  the  lowest  possible  cost. 

ICA  Assemblies  are  produced  untied 
exclusive  license  by  Electro  Tec  '' 
Corporation.  They  are  manufactured 
by  molding  plastic  blanks  around 
the  wire  leads,  then  machining 
these  blanks  to  the  exact  sixe  and 
shape  required,  after  which  hard 
silver  rings  are  electro-plated  into 
the  machined  grooves.  Final 
machining  produces  a  one-piece 
assembly  of  extreme  accuracy  and 
free  from  the  accumulated  errors 
common  in  fabricated  assemblies. 

Before  placing  an  order  for  ^ 

assemblies  of  any  other  type,  3 

check  with  ICA  on  price  and  fl 

quality.  Our  new  facilities  jR 

offer  exceptional  advantages  Jm 

which  should  not  be  >  ^ 

overlooked.  Our  engineering 
staff  is  at  your  service  at 
all  times  for  consultation. 


////  TYWCAl 

/■//  SftOflCATIONS: 

'  /  SISMi  .045-  to  J4- 

CyltoSrical  sr  Hot 
Crsss-sscHsiisi  .055'  to 
.040'  or  Mor» 
Stolskt  folitk  to  4  Micto- 

iHckat  or  loltof 
■ro«*4owfii  1000  V  Hi-Pol 

Istor-Cirtoit 

lias  MsrAasili  40  to  70  IHnoU 
KotWioa  SpooAtt  To  Ow  12000  ISM 

lorfaco  ProtocMoot  ToHoSiwa  oo4  (ho- 
dioio  or  CoM  Trovonl  Toroitk,  Mininito  Woor 


INSTRUMENT 
CORPORATION 
OF  AMERICA 


for  unsurpassed 
k  performance  . 


International 

RECTIFIER  CORPORATION 


GENERAL  OFFICES 
1521  E.  Grand  Ave. 

El  Segundo,  Calif. 

Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE: 
205  W  Wacker  Dr 
Franklin  2-3089 


STANDARD  CELL  SIZES 

•  Q  n'lik' 
t  WiW 


•  H "" 

i  I  o  I 

If  ri»- 

a  O 

Photo-EI»€tric  CtlU 
$«lf-G«n*roting  Typ* 
Output  up  to  600  microomporos 
at  100  foot<andlM  illuminotron 
and  100  ohms  oxtornal  rottstanco. 


Over  500,000  KW,  DC 
Power,  is  operated  with  International 
Selenium  Rectifiers.  A  recent  month's  production  included  Rectifiers  to 
supply  40  microamperes,  1,000  volts,  and  Rectifiers  with  a  capacity  of  140,000 
amperes,  14  volts.  Designed  and  built  to  meet  Government  Specifications. 
Manufactured  for  temperatures  up  to  100*  C  ambient— 100%  humidity.  Owned 
and  managed  by  Engineers  who  are  specialists  in  the  design  and 
manufacture  of  Selenium  Rectifiers.  Submit  your  problems  for  analysis  and 
we  will  be  glad  to  offer  our  recommendations. 


Hormeticolly  Soolod  Roctifim 
Cartridga  Typ«— up  to  60  fno.« 
9,000  volH  par  cortridga. 


High«Voltaga  Roctifiars 
Cortridga  Typa  up  to  60  mo., 
9,000  volts  por  cartridgo. 


Miniaturo  Roctifiors 
From  65  to  1,000  mo. 
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High  Oialactric  Sirangth 
Low  Power  Factor 
Heat  Resistance 
Low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 


itors  to  keep  out  moisture  and  provide  a  non-corrosive 
seal. 

Take  advantage  of  Lamicoid’s  versatility  to  give  your 
product  peak  efficiency.  Lamicoid  can  be  supplied  in 
standard  sheets,  rods  and  tubes  or  fabricated  into  parts 
to  your  specification.  We  will  be  glad  to  apply  the 
knowledge  gained  through  58  years  of  experience  in  de¬ 
veloping  and  producing  electrical  insulating  materials 
to  your  problem.  Send  your  blueprint  and  specification 
today  for  a  prompt  quotation. 


Essential  characteristics  arc  “built-into”  Lamicoid  to 
meet  the  needs  of  your  application— mechanical,  struc¬ 
tural  and/or  insulating.  Because  Lamicoid— a  thermo¬ 
setting  plastic  laminate  —  is  made  with  fillers  such  as 
glass,  nylon,  fabric,  paper,  etc.  with  a  variety  of  resins, 
many  combinations  of  properties  are  possible. 

Lamicoid  is  used  for  tube  socket  supports,  coil  forms, 
dials,  name-plates,  panels,  antenna  parts  and  many  other 
applications.  For  example,  in  combination  with  syn¬ 
thetic  rubber  it  is  used  for  end  seals  of  electrolytic  capac¬ 


SchgiMctody  1,  New  York 

Offices  in  Principal  Cities 
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TUBES  AT  WORK 


fovM  work— and  cost— 
off  hooking  thorn  up 

li  used  to  take  25  conventional  resistors,  1 1*4  x  1V4  in., 
spaced  on  2^  in.  centers,  to  keep  the  power  company 
happy. 

Ward  Leonard  worked  out  the  problem  with  a  tingle 
Ed^eohm  resistor,  19  in.  long  — saving  all  that  space, 
weight,  mounting  and  wiring. 

Here’s  the  application:  a  40-kw  radio  transmitter,  oper¬ 
ating  from  a  50  kva  transformer,  made  by  a  large  trans¬ 
mitter  manufacturer.  Problem:  limiting  inrush  current  to 
avoid  a  severe  voltage  drop  (objected  to  by  the  power 
company)  and  a  strain  on  the  line  conuctor. 

This  single  Edgeohm  unit  is  rated  for  continuous  duty  at 
2200  watts,  and  when  used  for  a  15-second  interval,  will 
dissipate  6400  watts! 

Another  example  of  Ward  Leonard  "Result  Engineer¬ 
ing”,  providing  the  desired  result  at  a  saving!  ward 
LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount  Vernon, 
N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 


WARD  LEONARD 

ELECTRIC  COMPANY 

E  i!f2. 

Hisiblims  •  RMfOSIAIS  .  RHAVS  •  CONIROl  DfvlfC. 


FIG.  1 — Diraction-saniing  machontem  oi 
•xparimantal  modal 


turn  to  the  course,  after  once  being 
thrown  off  it,  can  be  realized  only 
through  the  use  of  some  form  of 
•servo-system.  A  continuous-type 
control,  as  is  applied  in  larger  auto¬ 
matic  steering  systems,  might  con¬ 
ceivably  be  utilized  in  the  outboard 
motorboat,  but  an  on-off  or  relay- 
type  control  has  the  advantage  of 
simplicity  and  low  power  consump¬ 
tion.  This  paper  deals  with  such 
a  relay-type  automatic  steering 
system. 

To  describe  the  action  of  the  con¬ 
trol,  a  cycle  of  operations  is  fol¬ 
lowed  through.  Assume  that  the 
boat  is  exactly  on  its  course  and 
that  the  rudder  is  in  one  of  its  two 
.stable  positions  wherein  it  is  steer¬ 
ing  the  boat  gradually  to  the  right. 
After. the  boat  has  turned  a  few 
degrees  to  the  right,  the  rudder  is 
changed  into  its  other  stable  posi¬ 
tion,  that  of  steering  gradually  to 
the  left.  Then,  when  the  boat  has 
turned  through  the  course  line,  and 
a  few  degrees  to  the  left,  the  rudder 
is  returned  to  the  first-mentioned 
position.  Again  the  boat  moves  back 
toward  the  course  line  and  the 
process  repeats  itself.  Thus,  the 
boat  follows  a  slightly  zig-zagging 
path  around  the  true  course  set  for 
it.  On  first  thought,  this  sort  of 
control  would  seem  rather  imprac¬ 
tical  but  the  system  was  thoroughly 
tested  and  found  to  operate  very 
well. 

The  apparatus  comprising  the 
system  may  be  divided  into  two 
general  sections :  the  electronic  por¬ 
tion  and  the  mechanical  portion. 
The  electronic  portion  consists  of 
the  direction-sensing  organ  and  a 
suitable  amplifier,  the  over-all  func¬ 
tion  being  to  translate  the  informa¬ 
tion  of  whether  the  craft  is  headed 
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But  there's  one  way  a  manufacturer  can 
get  a  "priority”  on  limt. 

He  can  ship  his  parts  and  products  via 
Air  Express— the  service  that  gets  lop  pri¬ 
ority  of  all  commercial  shipping  services! 

Air  Express  is  first  off  the  loading  plat¬ 
form. ..first  on  the  planes... first  to  arrive 
at  destinations  anywhere  in  the  48  sutes! 

Whatever  your  business,  you  can  profit 
from  the  regular  use  of  Ait  Express. 
Here’s  why  : 

IT'S  FASTEST  —  Ait  Express  gets  top 
priority  of  all  commercial  shipping  ser¬ 
vices  —  gives  the  fastest,  most  complete 
door-to-door  pick-up  and  delivery  service 
in  all  cities  and  principal  towns  at  no 
extra  cost. 

IT’S  DEPENDABLE  —  Ait  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 


and  gets  a  receipt  upon  delnery. 

IT’S  PROFITABLE— Air  Express  service 
costs  less  than  you  think,  gives  you  many 
profit-making  opportunities. 

For  more  facts,  call  Air  Express  Divi¬ 
sion  of  Railway  Express  Agencs'. 


What  happened 
to  the  time? 


A  lot  of  things  are  scarce  these  days. 

Steel.  Aluminum.  Machine  tools.  Raw 
materials.  So  scarce,  in  faa,  that  Uncle 
Sam  has  them  on  a  priority  list 

But  in  American  industries  today,  the 
scarcest  commodity  of  all  is . . .  time! 

With  military  orders  urgent,  with  com¬ 
plex  new  weapons  in  the  making,  time  is 
the  key  word  of  our  defense  program. 
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TYPE  1311  Video  Distribution  Amplifier  is  specifically  designed  to 
distribute  video  or  synchronizing  signals  to  several  outlets.  Thus,  five 
separate  equipments  can  be  fed  from  a  single  synchronizing  signal 
generator  and  monoscope  combination. 

The  high  degree  of  isolation  between  each  output  and  each  input 
circuit  prevents  interaction,  even  in  the  event  of  a  short  circuit  at  any 
one  of  the  output  lines. 

Type  1311  is  also  commonly  used  to  distribute  picture  signals  from 
TV  studios  to  a  number  of  different  locations. 

SPECIFICATIONS 

INPUT  impedance: . High  impedance,  for  bridging  75  ohm 

coaxial  lines. 

OUTPUT  impedance; . To  match  75  ohm  lines. 

INPUT  voltage: . 2  Volts  peak  to  peak. 

VOLTAGE  CAIN  EACH  CHANNEL;  .  Adjustable  from  0.9  to  1.1. 

OUTPUT  polarity: . Same  as,  or  opposite  of,  input  polarity, 

selectable  by  toggle  switch. 

NUMBER  OF  CHANNELS:  ....  5  separate  Channels. 

FREQUENCY  response; . Pass  60  cycle  square  wave  undistorted. 

No  overshoot  on  100  KC  square  wave 
Down  3  DB  @  1 1  MC. 

Down  6  DB  @  13  MC. 

connectors: . Both  the  input  and  output  circuits  use 

PL-259  coaxial  line  connectors  which 
are  not  supplied. 

power  supply: .  105-125  Volts,  60  cycle,  single  phase, 

250  watts. 

finish: . Natural  sandblasted  aluminum. 

weight; . Amplifier:  17  lbs.  net. 

Power  Supply:  35  lbs.  net. 

price:  . $550.00  F.O.B.  Plant  (including  power 

supply  as  illustrated). 

Complete  specifications  available  on  request. 

- ELECTRONIC  DEVELOPMENT, - 

ENGINEERING  and  PRODUCTION: 

Our  reputation  for  producing  top  quality  precision  electronic 
equipment  qualifies  us  as  a  reliable  and  capable  subcontractor 
for  manufacturers  currently  holding  primary  defense  orders. 
Inquiries  will  be  given  our  immediate  attention. 


Manufacturers  of  a  complete  line  of  TV  and  Radar  Test  Equipment 


COMPOMLMTS 


Regardless  of  the  types  of 
waveguides  and  compo¬ 
nents  you  require,  Titeflex 
can  supply  them.  We  man¬ 
ufacture  rigid  and  flexible 
guides,  combinations  of 
the  two,  and  any  required 
component  parts.  As  an 
A-N  approved  source,  our 
engineering  and  testing 
facilities  are  always  avail¬ 
able  for  the  development 
of  new  designs.  Write  us. 


SEND  FOR  THIS 
NiW  BULLiTIN 

Coouins  complete  wave* 
sutde  speciftcacioQs.  includ* 
ing  materials,  dimensions 
and  recommended  operat¬ 
ing  ranges  for  all  types. 


Tit-fnsIr'umQrit  Co./ffc.ll  Titeflex,  Inc. 


50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.- J 


GUARDIAN 


S«ri«s  343  D.C.  Relay 
Hermetically  Sealed  or 
with  Open-Type  Mounting 


As  real  as  rockets,  guided  missiles  and  supersonic  jets  are  the  Guardian 
Controls  that  set  them  off  and  direct  their  flight.  Guardian  relays— 
stepping  switches— contactor  units— solenoids— multi-contact  switches 
are  the  basic  components  of  communications,  bombing  and  firing  equip¬ 
ment,  of  control  stick  switches,  control  wheels  and  myriad  Guardian 
developments  for  the  military.  Certain  basic  Guardian  control  com¬ 
ponents  are  still  available  for  peacetime  products.  Write. 


A.N.  Connecror  Plug 
Hermetic  Seal  Container 


AN-3320-I  O.C. 


AN-3324-1  D.C  Series  SV5  D.C.  Series  610  A.C.-6IS  D.C. 

Gef  Guardian’s  New  HEKMETtCALLY  SEALED  KEIAY  CATALOG  Now! 


Series  69$  D.C. 


GUARDIAN^ELECTRIC 

1625-A  W.  WALNUT  STREET  CHICAGO  12.  ILLINOIS 


1625-A  W.  WALNUT  STREET  '^9^  CHICAGO  12.  ILLINOIS 
t  (leriiii  sill  tr  eiiess  siisie*  seiiitse  leeestti 
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t'P/co/ 


‘luo/it, 


i^HlTE  half 


Black  half 


100  db.  attenuation  from  0,15  to 
10,000  me.  (or  higher  on  special  order) 


ACE  EN€iNEERINC  and  MACHINE  CO.,  INC. 

3*44  N.  Uwr.iK.  S*. '  40.  fm. 


Tetephene: 


TUIES  AT  WORK  (CMtiniwd) 

toward  the  right  or  left  of  the  pre¬ 
set  course  into  the  closing  or  open¬ 
ing  of  a  relay.  The  mechanical  por¬ 
tion  consists  of  an  electric  motor 
whose  purpose  is  to  move  the  steer¬ 
ing  lever  of  the  outboard  motor 
from  side  to  side  coupled  with  the 
necessary  parts  for  conveying  the 
motion  to  the  steering  lever. 

A  balance  between  extreme  sim¬ 
plicity  and  greater  versatility  gov¬ 
erns  the  choice  of  direction-sensing 
organ.  Simplicity  is  the  keynote  in 
the  experimental  model.  Dia¬ 
grammed  in  Fig.  1  is  a  vacuum- 
type  phototube,  hooded  to  one  side 
of  its  cathode  surface.  It  is  mounted 
vertically  in  such  a  way  that  the 
tube-and-hood  assembly  can  be  ro¬ 
tated  throughout  360  deg  of  azi¬ 
muth,  with  re.spect  to  the  boat,  and 
fixed  to  point  in  any  direction.  The 
phototube  is  surrounded  by  a  filter 
to  prevent  ambient  light  from  satu¬ 
rating  it.  (Two  layers  of  masking 
tapie  serve  very  well.)  In  applica¬ 
tion,  after  deciding  in  what  direc¬ 
tion  the  boat  is  to  go,  the  phototube 
cathode  surface  is  .set  pointing  in 
the  azimuthal  direction  of  the  sun. 
Figure  1  illu.strates  the  on-course 
condition.  Sunlight  strikes  half  of 
the  phototube.  It  is  obvious  that 
as  the  boat  veers  to  the  right  of 
the  course,  sunlight  will  impinge 
upon  more  of  the  phototube;  to  the 
I  left,  less. 

'  A  more  versatile  direcLion-sens- 
I  ing  organ  makes  use  of  a  mag¬ 
netic  compass  with  some  fc^rm  of 
pickup.  It  is  recommended  that 
'  the  compass  be  of  the  moving-dial 
type  in  an  arrangement  as  shown 
in  Fig.  2.  Half  of  the  surface  of 
the  dial  is  painted  white,  the  other 
half  a  dull  black.  A  small  pencil  of 


light-tight  housing 

SHifcLO  ftt  iCOLLiMATQR 

PHOTOTUBE  1  1  SMALL  PENCIL 

f  (  ✓  J  I  p. - OF  LIGHT 

REFLECTEoT^^rjTi'''-.,^ 

LIGHT  I  ■ 


MOVING-DIAL  magnetic  COMPASS 


FIG.  2 — Mor*  venatil*  directlon-Mntlnq 
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VISIBILITY- 


Kva  ALTERNATO 


/ 

and  beyond  the  horizon 

‘  /  when  EICOR’S  “electronamic  team”  supplies  your 
AC  system  with  electronically  controlled  power 


EXCITER  REGULATOR 


dhovo  ffco  horiMon  —  it's  Eicor'i  •Uctrenomic  toain 
•wpptyifig  the  ocifty  tur«,  AC  power  your 
neoH^looo  deicing  tytfem  needs  for 
perfect  Aight'Vision  under  oil  Hying  conditions. 
beyond  thm  lioWson  ~  again  this  dynomic  ikor 
team  provides  the  ultimote  in  closely  controlled 
olternoting  current,  the  power  necessary  to  give  vision 
to  the  for-reaching,  for-searching  eyes  of  your 
aircraft's  radar  ond  its  ossociote  equipment.  You 
con  be  assured  of  the  flight-reliability  of  these 
units.  Designed  to  rigid  and  exacting 
AN  Speciflcotions,  the  Eicor  IKvo  Alternator  ond 
Exciter  Regulator  hove  proven  their  dependobility  ef 
performance  over  theusonds  of  operationol  flying  hours. 
The  Eicor  $Kva  Alternator  will  generote  115/20$  volts* 
three  phase,  or  115  volts,  single  phase,  of  frequencies 
of  3$0-1000  cycles  and  over  a  speed  range  of  3600-10,000  rpm. 
Sensitive  voltoge  regulotion  ond  field  excitation  for  the 
alternotor  is  supplied  by  its  team-mate,  the  Eicor  electronic 
Exciter  Regulator.  This  Exciter  Regulotor  con 
also  be  used  in  ony  power  circuit,  for  excitation 
supply,  hoving  o  range  rating  choracteristic  output 
of  0.5  to  5.5  amperes  DC  and  14.0  to  170.0  volts  D.C. 


1S01  w*st  congress  str«*t 
Chicago^?,  .illinbit 


...above 


L 


NOW  THERE  ARE  3 


for  TV . . .  Broadcasting  . . .  Recording  . . .  PA 


PHYSICISTS 


^nHE  Aerophyiic*  &  Atomic  Enorgy 
Rofoarch  Division  oi  North  Amori- 
con  Aviation.  Inc.,  oifors  unparallolod 
opportunities  in  Research,  Deveiopment, 
Design  and  Test  work  in  the  fields  oi 
Long  Range  Gtdded  Missiles.  Automatic 
Flight  and  Fixe  Control  Equipment  and 
Atomic  Energy.  Well^qualilied  engi¬ 
neers.  designers  ond  physicists  urgently 
needed  lor  all  phases  oi  work  in 


...  for  wide  range  high  Sdelhy 
response  ...for  fixed  position 
or  man-in-motion  ...for  mggedness 
and  versatilitY  ...for  exclasive 
Aroastalloy  diaphragm  ...for  pop- 
proof  pkk-ep  indoors  ond  outdoors 


Supersonic  Aerodynamics. 
Preliminary  Design  &  Analysis. 
Electronics. 

Electro-Mechonicol  Devices. 
Instrumentotion, 

FUght  Test 

Navigation  Equipment 
Controls. 

Servos, 

Rocket  Motors, 
Propulsion  Systems, 
Thermodynomics, 
Airirame  Desigrt 
Stress  &  Structures. 


Yoo  see . . .  and  hear . . .  the  E-V  Slim- 
Trim  on  network  and  local  telecasts 
and  broadcasts.  You  6nd  it  in  studios 
and  on  remote  hook-ups.  You  find  it 
on  important  PA  iobs,  too.  And  you 
know  it’s  there  because  it  has  met  the 
most  exacting  lesti... because  it  serves 
so  superbly  in  every  way  for  voice  and 
music.  First  in  dynamic,  it  has  features 
only  Electro-Voice  can  provide.  3 
models  meet  every  need! 

Atk  your  i-V  Dhtributor 
or  Sond  for  full  Poets  Howl 


Salarios  Commsiuarato  with 
training  &  •xporisneo. 
Excollsnt  working  conditions. 
Finest  lacilitiM  and  oquipmont. 
Outstanding  opportunitios 
ioT  advoncsmsnt. 


POR  miCASTINO'UOADCASTINO 

"ASS”— Response  40-15,000  c.p.s., 
±23  db.  Power  rating -53.  Omnidirec-  , 
tional.  Changeable  low  impedance. 
Removable  swivel.  List  $200 

"ASA”— Response  50-14,000  c.p.s., 
substantially  flat.  Power  rating  -55.  . 
Omnidirectional.  50-250  ohm  imped¬ 
ance  selector.  Swivel  head.  List  $90 

FOR  PURLIC  ADDRISS 
"OSO" — Response  00-13,000  c.p.s., 
substantially  flat.  Power  rating  -S5. 
Omnidirectional.  High  or  low  imped¬ 
ance.  Swivel  head.  Ust  $AS 


Write  now — Give  completa  resume  of 
education,  background  and  experience 


12214  UKEWOOD  BLVD, 
DOWNEY,  CALIFORNIA 


401  CARROU  n.  •  BUCHANAN,  MKHIOAN 
b^arf;  13  R.  40Hi  St.,  N.Y.  1«,UAJk.  CeUec  Artak 
INMn  •  mHOR  •  OR  ffUBIt  •  SU-iaai  n  MKIBB 
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BUIlDDIEMm 


SHAKEPROOF 


Lock  Washers 


Multiple  tapered-twisted  teeth  bite 
deeply  to  resist  vibration  loosening  ~  lock 
even  tighter  as  vibration  increases! 


SEND  fOR  FREE  SAMPtC.  KiT.TOPAy  ! 

Make  your  own  tests  .  . .  see  how  every 
fastening  con  be  positively  locked 
ogoWist  hozord  of  vibration 
loosening.  Ask  for  Somple  Kit  No.  21. 


screws 


coifif 

tXTCRNAL  MTCINAI  COUNTEtSUNK  tXTHMAl-MTttNAl  j 

A  sin  md  tfp0  H  mnt  fmtr  s^«dAc  imstmdm§  andl  4 

00O0 

DOME  DOME  OISHEO  0«$HE0 

PLAIN  PEtlPHEftY  tOOlHED  PEmPHEtY  PLAIN  PEtIPHHY  TOOTHED  PEItPHEKY 
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R*or  vi*w  with  olum{- 
fium  cov*f  r«mov«d  to 
ihow  sturdy,  lightwoight 
construction. 


.LtMlT 


[switch 


SERIES  316 


SERIES  315 


TUBES  AT  WORK 


(continued) 


A  New  Improved  Galvanometer 
Movement. . . at  JHIodest  Cost 


FIG.  3  -SimpUiied  diaqrom  of  •xp«ri* 
merttol  model 


artificial  lijrht  is  trained  on  the  dial 
and  a  phototube  is  situated  so  as  to 
receive  li^ht  reflected  from  the  dial. 
The  assembly  is  placed  in  a  light- 
tijrht  housing  which  can  be  rotated 
to  change  the  course.  As  with  Fig. 

1,  the  on-course  condition  is  illus¬ 
trated.  Again,  it  is  obvious  that  as 
the  boat  veers  to  the  right  of  its 
course,  more  light  will  reach  the 
phototube;  to  the  left,  less. 

The  amplifier  must  have  ade¬ 
quate  gain  and  power  capability  to 
operate  a  relay  satisfactorily  from 
the  signals  generated  by  the  photo¬ 
tube.  The  relay  must  be  sufficiently 
rugged  to  handle  the  current  drawn 
by  the  steering  motor.  Presumably, 
it  might  consist  of  a  very  sensitive 
relay  driven  directly  by  the  photo¬ 
tube  current,  perhaps  coupled  to  the 
more  rugged  relay.  Figure  3  shows 
the  single-stage  amplifier  circuit 
employed  in  the  experimental  model. 
For  the  more  versatile  sense  organ, 
with  the  low  light  levels  at  which 
it  operates,  two  stages  of  amplifica¬ 
tion  may  be  neces.sary.  In  any  case, 
it  can  be  seen  that  the  greater  the 
gain,  the  smaller  the  angle  sub¬ 
tended  by  the  boat  between  pull-in 
and  drop-out  of  the  relay,  with  re¬ 
sultant  le.ss  wide  zigzag  of  the  boat. 
In  addition,  some  form  of  control 
of  gain  or  bias  is  needed  to  set  the 
’  points  at  which  the  relay  responds. 

It  is  almost  a  necessity  that  the 
.steering  motor  be  operable  from  a 
single  six-volt  automotive-type  bat¬ 
tery  or,  better  still,  an  even  smaller 
power  source.  It  must  be  geared  to 
a  device  which  transmits  lateral 
movement  to  the  steering  lever  of 
the  outboard  motor,  to  the  right 
when  the  steering  motor  is  run  in 
one  direction  and  to  the  left  when 
the  steering  motor  is  reversed.  This 
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Use  of  the  proven  taut-suspension  principle  assures 
light  weight,  minimum  size,  and  low  cost  for  these  new 
Shailcross  Type  1951  galvanometer  movements.  To 
minimize  weight  and  simplify  construction  the  coil 
system  is  susi>ended  on  sturdy  rod  supports  instead 
of  a  heavy  phenolic  base.  Mounting  dimensions  are 
standard  and  the  units  are  supplied  in  sensitivities  of 
0.5— 1.— 2.  and  4  microamperes  per  mm.  scale  division. 


D»»ign«rt  •  Enginuert  •  Monufactururt 


New 

Galvanometers 


Only  4}t"  X  4J('»"  x  V/%\  the  new  Shailcross 
Series  515  galvanometer  is  ideally  suited  for 
field,  laboratory  or  production  use  where 
low  cost  and  |M>rtability  are  im])ortant  fac¬ 
tors.  Where  large  current  variations  are 
encountered,  the  Shailcross  316  Series  with 
built-in  Ayrton  shunt  switch  provides 
greater  versatility.  Both  types  utilize  the 
new  Shailcross  Type  1951  galvanometer 
movement.  Write  for  bulletin  1,-26  to: 
SHALLCROSS  MANUFACTURING 
COMPANY,  Collingdale,  Pa. 


Whan  you  buy  AISIMag  Ceramics  you  goti 


Engineering  icnow-how  accumufated  during  half  a  century  of 
speciofuation  •  Unexcelled  production  facilities  •  Design  assistance 
which  gives  you  practical  suggestions  born  af  experience  •  The  widest 
choice  ol  ceramic  materials  available  in  the  industry  •  Equipment  of  a 
size  and  completeness  that  can  handle  YOUR  job  •  Research  which  has 
constantly  improved  known  ceramics  and  has  led  in  the  development 
of  new  special-purpose  ceramics  •  Deliveries  when  and  as  promised  • 


ASSURED  QUALITY  starts  with  analysis  of  all  raw  materials  plus  indi¬ 
vidual  laboratory  tests  of  each  botch  mixture  before  it  is  released  for 
production.  Every  step  in  processing  is  controlled  and  quality  checked 
—not  just  guessed  at.  AISiMag  ceramics  are  checked  and  double- 
checked  so  that  you  can  be  SURE  they  meet  specifications. 


AMiRlCAK  IA¥A  CORPORATIOM 

CHATTANOOGA  5,  TENNISSII 


OrriCEti  MiriOrOllTAN  AIIAi  *7I  Irvae  St.,  N«wark,  N.  J.,  MllciMII  2-tl5V  •  rNllAOiltHIA,  U4t  Narik  Iraari  Si..  Slavaataa  4.2e23 
SOUTMWESTi  Jaka  A.  Graaa  Ca..  MIS  OfMa  Driaa,  Oallaa  *,  Otaaa  fflB  a  NSW  ENCIANO,  1374  SSawaikasaWi  Aaa.,  CaatkrMea.  ttaH.,  Xiiklaae  7-44«e 
lOS  ANCCIES,  233  Saatk  Hill  St.,  kkalaal  *074  •  CHICAOO,  32e  Nartk  laSalla  St.,  Caalral  4-1721  •  ST.  lOUIS,  1123  Waakiaeiaa  Ata.,  OettlalS  4t3e 


NOW 

a  really  high-powered 


!ult  antenna  problems  are  made  easy 
throngh  Ward's  25  years  of 
Antenna  Engineering  Experience 


Special  Offer  on  This 
Complete  Up-to-Date  Set 


Save  $4.00!  Tbete  An#  enfflDcering  books  would 

*  *  eost  s  total  of  I40.S0  at  our  regulsr 

■Infle-oopr  prices.  If  you  bought  them  one  or  two  at  a 
time.  Uadar  this  offer  you  can  have  the  whole  set  at 
once  and  wo'U  pam  eloog  the  saving  In  is  ^ 

special  low  Libra*  of  only  $36.50.  In  addition  you 
aiay  spread  this  over  several  installment  payments  as 
ebown  in  the  eoupoo  below.  Take  advantage  of  theae 
convenient  terms  to  add  these  helpful  books  to  your  work¬ 
ing  library  right  away. 


Illustrated  here  is  an  antenna  designed  by  Ward  for 
Harvey-Wells  Electronics. 

The  problem  involved  designing  a  collapsible  antenna,  for 
a  test-set  signal  generator,  usable  in  either  horizontal  or 
vertical  position,  v/ithout  adjusting  the  equipment. 

The  answer  is  a  Ward-designed  antenna— with  a  swivel 
mount,  permitting  the  antenna  to  be  quickly  swung  from 
horizontal  to  vertical  position.  By  the  use  of  seven  sections, 
the  33W  antenna  telescopes  into  6Vi"  long  with  .500" 
maximum  O.D.  Full  hard  brass  tubing,  chrome  plated,  is 
used  throughout.  A  stainless  steel  ball  tops  the  antenna 
tip  for  easy  extending  or  collapsing  the  unit. 

With  Ward— you  get  top  engineering  plus  facilities  for 
producing  one  to  thousands  of  units. 

Why  don't  you  save  valuable  time  and  expense  by  having 
Ward  make  your  hard  antenna  problems  easy! 


5  volumes,  3,921  pogos, 

2,770  illustrations 

Eaximan's  FuNDAMtNTALS  or  Vacuum  Tuass,  Srd 


Tcrman'e  Radio  ENCiNEBiiirG.  3r4  Ed. 

Cveritt't  Comm  owl  CAT  low  EtfcufimifO.  2nd  Ed 
Hund*a  RtCH-FkaQUkircY  MrASuitMCim.  2nd  Ed. 
Henncy*!  Radio  EwoiirkERiiiG  Handpook,  4th  Ed. 


What  this  library  gives  you 

Ibeae  booke  cover  drcnlt  plMBomrtia,  tube  theory,  oetworka. 
mcaeurMMBta.  and  other  ioh$ecte--glvo  weolallaed  treat- 
meote  of  all  flelde  of  practical  deelfn  aad  ^pHoatton, 
Tbcy  are  booki  of  reeocDlaed  poeltlon  tn  the  Uf  atuie 
booke  you  wUl  refer  to  and  be  referred  ta  often.  IT  you 
are  a  practical  deaigner.  reoeardier.  or  tgtwa  in  any 
field  faaeed  on  radio,  you  need  theae  hooka  for  the  help 
they  give  In  hundreda  of  oroblcme  tbrouibout  the  whole 
field  of  radio  engtoerriag. 


10  DAYS'  FREE  EXAMINATION 


THE  UIHRD  PRODUCTS 
CORPORATION 

i  Oiviaiofi  nl  Tlip  Gnbriof  Co. 

1  tS23  E.  4STH  ST.«  CIEVIIAND  3,  OHIO 


Mefiraw-Hill  Book  Co..  $3fi  W.  42ad  Bt.  N.Y.C.  It 
Send  Me  Radio  ExoiiiaumiNa  LjaaeaT  for  !•  days* 
esanliiation  on  approval,  la  1$  days  I  wfU  aand 
$4.50.  plus  few  oeau  for  delivery,  aad  $9.00  aMXithly 
until  $36.50  la  paid,  or  return  hooka  poatpald.  (We 
pay  delivery  If  first  payarat  araompanlea  thlt 
coupon:  tana  return  prlvUege.) 
fPfiaf) 


Po9itV>n 
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Good  ideas  for  electronic  circuitry  sometimes  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
’’impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


A*ra>S««l  «lbr«ll«a< 
araal  hat*  clanat. 


WRITE  TODAY  ***  infanMMan.  ar  tana  at  yaar 

ikaKhat.  Wall  fannard  racammandallant  pramaHy. 

BRMBE 

Special  CONNECTORS 

BREEZE  CORPORATIONS,  INC. 

41  Seutk  Slith  SIraal  Nawork,  Naw  ianay 


i 


t9m»¥M0  ptat  in  Iraafa  taanattari  ipaad  taWaa 
laa,  Mnra  Nina,  ttaaWt.  Plat  mie  koA  I"**  MadL 
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STUD 


«'  MOOIFlEO  ANTENNA 
*1  NEEL- SPOOL 


OTHER  TAPPED 
HOLES 


steering  lever 

/  CLAMP 


STEERING  LEVER 


TUBES  AT  WORK  (continued) 

lateral  movement  must  be  fairly 
rapid,  taking  only  a  few  seconds 
at  most.  The  end-positions  of  the 
steering  lever  must  be  easily  ad¬ 
justable,  because  a  larger  amount 
of  control  is  necessary  when  head¬ 
ing  into  or  across  a  heavier  swell 
than  when  riding  with  the  swell  or 
in  calmer  waters.  To  conserve 
power,  limit  switches  should  be 
installed  so  that  the  steering  motor 
will  cease  to  draw  current  after 
each  lateral  movement  of  the  steer¬ 
ing  lever.  Figure  3  shows  this  con¬ 
nection.  The  capacitors  are  for  arc 
suppression.  In  the  interests  of 
safety,  it  is  of  utmost  importance 
that  provision  be  made  for  swift 
assumption  of  full  manual  control 
at  any  instant. 

For  the  experimental  model,  an 
aircraft  antenna  reel  assembly  was 
obtained,  a  war-surplus  item.  The 
motor  is  designed  to  operate  on 
28  V  but  after  removal  of  the  clutch- 
brake  spring,  it  runs  on  6  v  at  a 
usable  speed  and  with  sufficient 
torque  for  the  purpose.  Movement 
of  the  reel-spool  is  limited  to  a  half¬ 
turn  by  the  installation  of  stops  and 
limit  switches.  These  are  engaged 
by  a  projection  attached  to  the 
under-side  of  the  reel-spool.  It  is 
I  necessary  to  pad  the  stops  with  rub- 


H  AYDO  N 

AT  TORRINGTON 


FIG.  4 — Mechanical  connection  lo  out¬ 
board  motor  os  used  in  iirst  model 


H  EADQUARTE  RS  FOR 

TIMING 


ELAPSED  TIME  INDICATORS 

5700  SERIES  motors  or*  mod*  with 
cyclomotor  typo  countors  for  simpio,  com* 
poet  and  occuroto  motoring  of  olopiod 
timo.  Applkoblo  oithor  os  inoxponslvo 
compononts  or  with  oxisting  oquipmont. 


ft 


REPEAT  CYCLE  TIMERS 

5800  SERIES  offord  floxibility  and  f 

oro  odaptablo  for  timing  probloms  <  f 

roquiring  continuous  comploto  Wft  W  f 

cycling,  or  singlo  cycio  oporation  MftHB 
initiotod  by  an  oxtornol  circuit. 

Also  ovoilablo  for  D.C.  applications.  I  s 

For  comploto  Dosign  and  Enginooring  Spodfications  on  thoo# 
.ond  othor  rimort  writo  for  Cotolog  No.  323. 


HAYDON  Manufacturing  Co*,  Inc. 

SUBSIDIARY  Of  GENERAL  TIME  CORPORATION 

2425  ELM  STREET 
TORRINGTON,  CONNECTICUT 


TIMERS  FOR  STANDARD 
AND  SPECIAL  APPLICATIONS 


TIME  DELAY  RELAYS 

5900  SERIES  providos  timo  dolay  or 
intorval  timing  ranging  up  to  10  minutos 
for  opplkotions  such  as  protocting  powor 
tubos,  or  timing  portions  of  o  comploto 
cycIo  of  oporotions. 


INTERVAL  TIMERS 

8006  SERIES  providos  rugged,  hoavy-duty 
intorval  timers  for  gonorol,  commercial, 
industriol  and  appliance  opplications.  Con¬ 
struction  is  simple  providing  for  long  life 
at  low  cost. 
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Belden 


WlltSMAKER  fOR  INDUSTRY 


Interoffice  Correspondence 


To:  Assembly  Division 
From;  President's  Office 


Dear  Jia: 

I've  just  been  checking  over  quarterly 
records.  I  see  unbelievable  reduction 
in  cord  sot  rejections.  Hope  you  are 
■aintaining  our  standard  of  quality,  and 
that  these  figures  are  right.  Please 
double  check.  ^ 


CORDITIS-FRBE  CORDS  BY,,, 


^  I.  Low  InsuUataoa  Co« 

1-®*  Iiupectioa  Out 
J.  Fnm  Rqccti 
4-  Law  Rccumtd  Goodt 
}.  Less  Failures  ui  Sarvica 
6.  Satis6ed  Customers 

^klTI:  BeUeo  Maiuifacturuio  Co 
4625  West  Van  Buren  Street 

Chiago  44.  IIliK« 


Starting  January  1952 


NUCLEONICS 


takes  on  new  dimensions 
to  match  tho 


I 

I 

I 

I 

I 

I 

I 

I 


new  dimensions  of  tho  industry 

NUCLEONICS  reolly  taken  on  new  dimensions  with  the 
January  1952  issue . . .  not  only  in  size,  but  of  far  greater 
importance  ...  in  scope.  NUCLEONICS  pioneer^  with 
the  industry,  has  grown  with  it,  cmd  will  continue  to 
pace  its  progress,  thus  earning  by  service  the  right 
to  use  the  title  "first  in  the  field"  acquired  through  early 
establishment  and  recognition  for  the  accuracy  and 
excellence  of  its  editorial  content. 

Beginning  with  the  first  issue  of  '52  NUCLEONICS  goes 
to  the  re^ar  printed  page  ue  of  seven  by  ten  inches. 


unexplored  new  markets 

The  new  dimeniions  oi  nuclear  science  mean  vast,  new  and  totally, 
unexplored  markets.  Huge  os  expenditures  are  today  (7  to  8  billion 
Got.  dollars)  tomorrow  promises  to  be  even  greater. 

While  most  oi  the  dollars  spent  come  from  government,  general 
industry  is  the  prime  sub-contractor  (oi  the  7&-100  thousand  in  nuclear 
work,  only  S  thousand  work  directly  ior  the  A.E.C.).  As  time  goes  on, 
it  is  this  industry  group  with  its  wisdom  and  ioresight  that  will  take 
up  the  industrial,  scientific  and  medical  aspects  oi  nuclear  science. 
Therein  lies  the  profitable  promise  oi  tomorrow  —  a  market  enriched 
and  enlarged  — the  scope  oi  which  no  one  can  rightly  gouge.  Fan- 
tostic  though  it  might  sound,  its  potentials  are  boundless. 


pkm  NOW  to  soil  those  morkets 

Now  is  the  time  to  stake  your  cloim  in  this  market.  It  is  rich  in 
prospects,  pregnant  with  possibilities.  Alert  manuiacturers  can  quickly 
carve  their  niche  in  this  industry  —  and  with  their  name  ond  products 
established  and  recognised,  they  can  grow  with  the  industry  as  it 
expands. 

To  reach  this  market  and  all  its  purchasing  influences  ef¬ 
fectively.  there  is  only  one  accepted  advertising  medium  in 
which  to  tell  your  products  story  .  . . 


for  further  information  on  the 
scope  of  the  nuclear  market,  con- 
(ult  any  NUCllONICS  represen¬ 
tative  for  additional  data.  Com¬ 
plete  data  on  tho  now  enlorged 
NIICICONICS  is  also  ovoiloble 
from  him  or  write  direct  to  our 
Now  York  office. 


NUCLEONICS 

^  McCrav^-Hill  ^ 
Publication 

330  W  42nd  St  N  Y  36  N  Y 


The  Nonmelting  Silicone  Insulating 
and  Waterproofing  Compound  that 
is  stable  from— 70  to  over  400  F. 


Dow  Corning  4  oppited  by  brushing  to  AN  cen« 
noctor  on  V.  H.  F.  TrontmiNor  R*c«iv*r  oxclwdos 
moisture  without  opprecioble  chonge  in  resist* 
once  across  properly  mated  pin  ond  socket 
connectiom. 


Arrows  show  where  Do 
voriobie  inductonce 
Western  Electric  V.  H.  F.  Trommitter  Receiver 
to  lubricote,  minimise  resistonc*  and  reduca 
leakage  lossas. 


Photos  courtesy  Rraniff  Internotionoi  Airwoys. 


More  waterrepellentthars  poroffin,  Dow 
Corning  4  Silicone  Compound  it  highly 
retittont  to  oxygen,  oxone  and  deterio¬ 
ration  couted  by  corono  discharge 

for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Department  6D. 
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EASY  TO  TAKE . . .  EASY  TO  READ 

with  the  Fairchild -Polaroid®  Oscilloscope  Camera 


ELECTRONIC  CONTROL  GIVES 
INFINITE  SPEED  VARIATION 

wHh  tht  Foirchild  OtcHI«-Rt<*rd  Cwii«r« 

Por  both  still  and  continuous-motion  rocording  on  35-niin  film 
or  popor,  tho  Fairchild  Oscillo-Rocord  Comoro  it  idool.  Con* 
tinuoutly  voriablo  spood  control  it  providod  through  oloc- 
tronic  rogulotion.  Thoro  aro  no  bolts  or  pulloyt.  Film  it 
sprockot-drivon  so  thoro  it  no  slippogo.  Top-of-tcopo  mount- 
ting  oliminotos  nood  for  tripod  and  koops  scopo  controls 
oosily  accossiblo.  Thoro  is  provision  for  throo  film  longths— 
100,  400,  or  1000  foot. 


Fairchild’s  adaptation  of  the  Polaroid-Land  camera 
gives  you  more  than  just  a  fast  photographic  print  of  an 
oscilloscope  image.  The  print  is  exactly  half-size  for 
easy  measurement  of  values,  especially  when  a  grid  is 
used.  And  you  see  the  image  exactly  as  it  appears  on 
the  scope— not  reversed.  Each  SU  x  434  print  records 
two  images. 

Moreover,  it  takes  only  two  minutes  (less,  if  you’re 
fast)  to  set  up  the  camera,  snap  the  shutter,  and  pull 
the  tab.  Then  you  wait  one  minute  more  and  remove 
the  finished  print.  It’s  as  simple  as  1-2-3.  No  focusing, 
no  special  training  required. 


Full  information  a^out  the  Fairchild-Polaroid 
and  Fairchild  Oscilk>-Record  Cameras  is  avail¬ 
able  on  request.  Write  today  to  Fairchild 
Camera  arid  Instrument  Corjioration,  88-b6 
Van  Wyck  Boulevard,  Jamaica  I,  New  York, 
Department  1 20-17 A. 


OSCILLOSCOPE  RECORDING  CRMERRS 

/# 
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&  ELECTRONICS  CORP. 
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TUBES  AT  WORK  (continuea) 

bur.  Otherwise,  the  gears  bind. 

Figure  4  shows  the  connection  to 
the  steering  lever.  The  extender  bar 
is  hinged  to  the  adjustable  steering 
lever  clamp  and  slotted  in  its  for¬ 
ward  section.  The  bar  receives  the 
lateral  component  of  the  half-turn 
of  the  reel-spool  by  the  engagement 
of  its  slot  with  a  stud  on  the  spool. 
Gravity  holds  the  bar  against  the 
stud.  The  stud  mount  on  the  sur¬ 
face  of  the  spool  is  provided  with 
tapped  holes  at  various  distances 
from  the  center  for  adju.stment  of 
the  end-positions  of  the  steering 
lever.  The  safety-feature  of  im¬ 
mediate  manual  control  is  brought 
about  by  simply  lifting  the  extender 
bar  off  of  the  stud. 

The  author  wishes  to  express  his 
appreciation  for  the  assi.stance  ren¬ 
dered  him  in  the  construction  of  the 
experimental  model  by  the  men  in 
the  electronic  and  machine  shops  of 
the  Ballistics  Division,  Naval  Ord¬ 
nance  Test  Station. 


FAST,  EXPERT 
ACTION 


MILO'S  stock  of  radio-electronic  parts,  tubes  and 
equipment  is  enormous!  If  you  have  been  searchinf 
far  and  wide  for  some  elusive,  urgently-needed 
materials,  you  are  practically  sure  to  find  it  here  at 
MILO-for  MILO  stocks  everything!  Consolidate 
your  purchases  with  a  single,  dependable  source  of 
supply  such  as  ours  and  save  yourself  invaluable 
time,  money  and  effort. 

LARGE  TECHNICAL  STAFF 

-  ENABLES  MILO  TO  OFFER 

"PERSONAL  SERVICE"  lo  EACH  ACCOUNT 

One  the  many  reasons  for  MILO's  efficient  service 
to  customers  is  that  we  assign  a  highly  specialised 
sales  engineer  to  each  account.  Thus,  each  inquiry 
or  order  from  your  firm  is  cleared  through  this  staff 
member  who  becomes  personally  familiar  with  your 
firm’s  requirements. 

STANDARD  AOVWISiD  BRANDS 

MILO  stocks  the  complete  lines  of  products  of  over 
200  of  America's  leading  electronic  equipment 
manufacturers.  No  matter  what  your  need.  MILO 
has  it!— or  can  obtain  it  with  surprising  speed. 


^BEakman  3-298(^ 
1S..TRUNK  LIPIES 


F-M  Performance 
Measurement  Form 

By  James  H.  Greenwood 

Chief  Engineer 
Station  WCAE.  WCAE-FM 
Pittifhurgh,  Pa. 

The  FCC  Rules  governing  f-m 
broadcasting  stations  require  an¬ 
nual  measurements  of  performance; 
distortion,  frequency  response  and 
noise  level.  The.se  measurements 
are  to  be  plotted  on  suitable  graphs. 
It  is  al.so  required  that  the  measure¬ 
ments  show  compliance  with  the 
Standards  of  Good  Engineering 
Practice. 

In  order  to  assure  the  compliance 
mentioned,  it  is  convenient  to  plot 
on  the  same  graph  with  the  mea¬ 
sured  response,  the  tolerances 
allowed.  If  adjustments  are 
required,  numerous  graphs  may  be 
made  on  each  of  which  the  same 
tolerance  ranges  are  plotted.  To 
simplify  the  problem  it  is  con¬ 
venient  to  print  special  forms 
which  include  the  tolerance  ranges. 
These  forms  at  the  same  time 
provide  a  business-like  presenta¬ 
tion  of  the  final  measurements. 

A  copy  of  one  of  these  forms  is 
shown  in  Fig.  1.  F  requency  response 
is  required  to  be  measured  with 
modulation  of  100,  50  and  25  per¬ 
cent.  While  maintaining  the  modu¬ 
lation  at  the  specified  level,  the  in- 


IV GREENWICH  STROf 
NfV^ORK-7rN.  Y. 


WHOLESALE  PRICES 


— Sam*  as  "Diroet-faetory"  Prices 

•  (in  witfwcRB) 

MILO  servn  the  needs  of  countless  hundreds  of 
industnel  firms  throughout  the  nation,  plus  research 
laboratories,  schools,  colleges,  government  agencies, 
broadcast  stations,  public  utilities,  railroads,  tele¬ 
phone  and  telegraph  companies,  airlines,  oil  and  gas 
refineries,  textile  mills,  plastic  mfrs.,  etc.  Your  firm, 
too.  will  receive  the  lowest  prevailing  wholesale 
prices. 


Mild  RADIO- Y. 


Our  staff  M  geared  to  render  fast,  efficient  service, 
orders  generally  being  shipped  within  hours  of 
receipt.  MILO  ships  every'where-via  railway  ex¬ 
press.  parcel  post,  air  express,  motor  freight,  railroad 
or  ocean  steamer.  Try  our  service  when  you  are  next 
pressed  for  time. 


Write  today  on  your  company  letterhead 
for  your  free  copy  of  our  massive  buying 
guide— an  invaluable  aid  in  your  purchas¬ 
ing.  Over  1000  pages  crammed  full  with 
information  on  the  industry's  leading 
products,  completely  illustrated,  includ-  . 
ing  pricas  and  technical  spaciftcations  /' 
Addreas  Dept  21L  j 
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^wTcowSEiv' 


15  DIMENSIONS 
He  checks  8  radii 

7  ANGLES 


in  ONE  operation 


To  check  this  part  completely  and  accurately  by  usual 
methods,  you  might  need  as  many  as  two  dozen  or 
more  different  gages — and  you  still  wouldn’t  be  sure 
all  corners  were  sharp,  all  angles  and  radii  exact. 
There’s  a  much  faster,  more  accurate  way  to  do  the  job 
completely,  one  that  requires  no  mechanical  gages  that 
can  lose  accuracy  through  wear. 

On  the  Kodak  Contour  Projector,  Model  3,  you  just 
slip  the  part  into  a  holding  fixture  and  compare  its 
magnified  image  with  a  “chart-gage”  over  the  bright 
screen.  Every  detail  shown  on  the  drawing  is  quickly 
and  directly  compared  against  the  part  itself,  to  close 
tolerances  and  in  one  operation.  Little  training  or  ex¬ 
perience  is  required. 

The  part  we  show  here  is  a  relatively  simple  one  for 
an  optical  comparator.  With  proper  fixtures,  charts. 


and  accessories,  you  can  measure  all  sorts  of  complex 
parts,  large  or  small.  Changes  in  specifications  gen¬ 
erally  require  nothing  more  than  a  corresponding 
change  on  the  chart. 

So  overwhelmingly  has  industry  turned  to  optical 
gaging  that  production  of  the  Kodak  Contour  Pro¬ 
jector,  Model  3,  the  outsunding  instrument  for  this 
method,  has  been  greatly  accelerated.  Deliveries  are 
rapid,  and  the  cost  of  projector,  fixture,  chart-gages, 
and  accessories  usually  comes  below  corresponding 
seu  of  mechanical  gages.  To  get  an  idea  of  the  large 
labor  savings  that  the  Kodak  Contour  Projector  can 
bring  to  your  inspection  problems, 
get  in  touch  with  Eastman  Kodak 
Company,  Industrial  Optical  Sales 
Division,  Rochester  4,  N.  Y.  ' 


th«  KODAK  CONTOUR  PROJECTOR 


If  you  tntnt  to  check  precision  spur  and  helical  gears  in  action, 
write  for  information  about  Kodak  Conju-Gage  Instrumentation. 


ELECTRONICS  — Jonuory,  1952 


RUNNING  TIME 
METER 


•  Designed  for  use  on  AC  lines 
where  successful  servicing  of  elec¬ 
tronic  or  electrical  equipment  de¬ 
pends  upon  the  regular  servicing  of 
such  equipment  ^sed  on  actual 
operating  (or  idle)  time.  Unit  has 
a  range  of  9999.9  hours  and  resets 
automatically  at  10,000  hours.  Con 
be  supplied  for  either  120  or  240 
vo/ts.  60  cycle  operation  and  has 
operating  temperature  of  — 55  to 
-)-55’  C. 

•  The  Running  Time  Meter  is 
housed  in  Burlington's  attractive, 
block  bokelite  3"  square  or  iVi" 
round  case. 


o/ieExkcme... 


I 


Um 

SRVER 


For  mxtraordlnary 
•locfrical  porformoiKO 


•  9999.9  hour  ronQO 

•  10.000  hour  autemafic  rotof 

•  -  55  to  +SS”  C  oporotinf  tomporoturo 


Tcxlay,  in  instninieiils  and  other  ileviees,  more  than  forty  million  Telet’hnm 
synehronouK  motors  are  at  work  .  .  .  quietly  serving  the  nation's  industries, 
lalairatories  and  homes  in  a  thousand  different  ways. 

As  aeeiirate  as  current  itself,  the  Telechron  motor  has  a  rotor  s4)  light  that 

it  is  perfe«-tly  synehn>nized  with  AC  impulses.  It  resjumds  immediately 
and  reach«-s  full  s|)eed  in  a  fraction  of  a  second,  giving  the 

accuracy  that  is  so  essential  to  sensitive  instruments. 

In  motion,  the  rotor  virtually  floats  in  its  own  rotating  magnetic  field. 

I  t's  a  fact  that  the  rotor  shaft  l)earing  of  a  Telei-hron  motor  has  never 
worn  out  as  long  as  luhrication — which  is  drawn  fn>m  a  reservoir 

hy  capillary  action— is  constantly  maintained.  This  action  furnishes  a 
continuous  flow  of  lubricant  to  gears,  pinions  and  shafts. 

F'or  CMinipIrte  ApecificatiunH  on  the  Jull  line  of  Telechron  motors^  urite  for  booklet  IS-TJO» 
Telechnm  Ihptirlment^  (General  tJertrir  ('mn/Mny,  41  Homer  4iettite^  AshlanH,  Mosh. 


Jif  IS  M«t«r  ~  For  rntdiwm-duty 
swftcMnf.  controlKng  ind  rtcording- 
eontroiliot  ts  tim«  switchts.  biis- 
intss  mtcbints.  ttmt  stamps,  systtm 
docks  for  pabitc  buildings,  bousabold 
door  cMfim  and  racording  instrumtnts. 


TyH  C$  Mtlw  -Fm  kMvy-itiity  tini- 

inf.  jwtchiiii  ud  raitroINni  sack  u 
traffic  controtv  atrlMd  landitri  li|kts, 
towai  cloclia  and  mslramtalatioa. 
Slardy  tear  trarn  contraction. 


In  controlling  clinical  tests, 
split-second  accuracy  is  required 


Signaling  devices  demand  dependability 
Failure  can  mean  disaster. 


In  applications  like  Demand  Meters, 
a  motor  must  have  long  life. 
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AUOlO'FRCOUeNCY  RESPONSE 


AUDIO  FRCOUEViCV  in  CPS 


SPRINGS,  COILS 
\  AND 

^  \  WIREFORMS 


FREQUENCY  IN  CPS 


THE  EINEST  IICHT  SPRINGS  AND  WIRIfORMS  OE  IVIRT  TYPE  AND  MATERIAL 


(cofiHfiiied) 


January,  1952— ELECTtONICS 


■springs 


I  Tunable  Selector-Rejecter 
I  for  Audio  Amplifiers 

j  Band-pass  or  band-reject  selectivity 
may  be  added  to  existing  audio 
amplifiers  without  having  to  alter 
their  circuit  by  the  method  to  be 


TUBES  AT  WORK 


Call,  wire  or  write  to  have  a  Lewis  Spring 
Engineer  help  you  check  your  requirements, 
without  obligation. 


LEWIS  SPRING  A  MANUFACTURING  CO. 

265*  W.  NORTH  AVE.,  CHICAGO  47,  III. 


put  level  is  determined  for  differ¬ 
ent  frequencies.  The  graph  of  fre- 
I  quency  response  is  therefore  a  piot 
'  of  frequency  versus  input  level. 

1  Three  plots  are  made,  one  for  each 
;  modulation  level. 

I  Since  the  difference  between  100 
I  and  50-percent  modulation  and  be¬ 
tween  50  and  25-percent  modulation 
is  6  db,  the  tolerance  ranges  have 
been  plotted  6-db  apart.  The  illus¬ 
trated  graph  has  plotted  on  it  a 
typical  series  of  measurements. 

Only  one  graph  is  used  for  plot¬ 
ting  distortion  at  the  various  levels 
I  of  modulation  since  the  tolerances 
are  the  same.  Different  colors  or 
shapes  are  used  to  indicate  the 
'  measured  points  at  the  different 
modulation  levels.  Identification  of 
the  colors  used  should  be  included 
on  the  graph. 

Space  should  also  be  provided  on 
the  graph  (not  shown)  to  list  the 
type  and  make  of  mea.suring  equip¬ 
ment  used.  In  addition,  it  is  advis¬ 
able  to  attach  to  the  graph  a  copy 
of  the  detailed  instructions  which 
were  followed  by  the  measuring  per- 
'  sonnel.  These  instructions  will  of 
nece.ssity  be  different  for  various 
stations.  They  not  only  sen'e  as 
description  of  the  measurement 
I  technique  but  also  assure  that  the 
.  measurements  are  made  in  the  same 
manner  by  all  personnel  and  are 
therefore  always  comparable. 


FIG.  1 — SompU  oi  pariormonea  moos- 
uramant  ionn 


Bring  your  spring  problems  to  us  and  be 
assured  of  unusual  assistance  and  guaranteed 
satisfaction  .  .  .  for  Lewis  is  geared  to  design 
and  manufacture  springs,  coils  and  wireforms 
quickly,  economically  and  dependably. 

L0wi$  off  ft: 

•  Experienced  design  ond  engineering  personnel 

•  Extensive  modern  focilities 

•  Unique  monufocturing  methods 

•  Skilled  production  workers 

•  Veteran  soles  engineering  representotives 


AVAILABLE 

HERMETICALLY 

SEALED 


COMPANY 


A  DEPOSITED  CARION  RESISTOR 


By  license 
arrangements  with 
Western  Electric 
Company, 
Incorporated 


Your  inquiries  are  invited. 


THE  PHAOSnON  COMPANY  151  PASADENA  AVENUE 
SOUTH  PASADENA,  CAUPORNIA  •.  ClimAMD  6-2171 
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The  Teletronics  Model  PC  100  Pulse  Generator 
and  Calibrator  was  designed  as  an  accessory 
for  general  use  with  triggered  oscilloscopes. 
However,  the  variety  of  waveforms  generated 
and  the  flexibility  of  operation  provided  make 
it  a  valuable  instrument  for  many  other  pur¬ 
poses. 


PC-IOOt 

illustrated 

here 


The  Pulse  Calibrator  produces  two  rectangular 
pulses  of  short  duration  whose  amplitudes  and 
polarities  can  be  independently  controlled. 
Their  repetition  frequency  and  the  time  inter¬ 
val  between  them  are  also  adjustable.  Accurate 
marker  pulses  and  square-waves  are  generated 
for  making  both  time  and  amplitude  measure¬ 
ments.  The  unit  can  be  synchronized  from  an 
external  source  or  it  may  be  operated  self- 
synchronous  in  which  case  a  pulse  for  synchro¬ 
nizing  other  equipment  is  generated. 


TELETRONICS  LABORATORY 

INC 

WESTBURY,  L.I.,N.Y. 


MANUrACrUMU  or  blictkonic  instbumints  and  production  test  equipment 


Incorporates  design  of 
HAZELTINE 
ELECTRONICS  CORP. 
Model  1456 
Senior  Pulser 


For  fmtbtr  informotion, 
writ!  or  unr* 


PHIIAOEIPHIA  35,  PA. 

CAHE  ADOKESS:  POKETSCOPE 

WATERMAN  PRODUCTS  INCLUDE: 
3JP1  A  3JP7  iAN  RAYONIC  CR  TUBES 
3JP2  A  3JPII  RAYONIC  CR  TUBES 
3MP7  A  3MP1I  RAYONIC  CR  TUBES 
3RP1,  2,  7,  n  RAYONIC  CR  TUBES 

Also  POCKETSCOPES, 
PULSESCOPES,  RAKSCOPES 
and  ollinr  •qwipmnnl 


ivi  Qxtmum  2nd  onodn  voltag*  2750  volti 
. . .  Satisfactory  operation  can  be  achieved  at 
600  volts  . . .  Vertical  deflection  factor  52  to 
70  volts  DC  per  inch  per  kilovolt . . .  Horizontal 
deflection  factor  73  to  99  volts  DC  per  inch 
per  kilovolt ...  Grid  cut-off  voltage  2.8  to 
6.7%  of  2nd  onode  potentiol . . .  Focusing  volt¬ 
age  16.5  to  31%  of  2nd  anode  voltage... 
Heoter  6.3V  at  .6  amp  . . .  Twelve  pin  small 
shell  duodecal  bose  . . .  Tube  can  be  mounted 
in  ony  position  .  .  .  3SPI  JAN  approved. 


Jince  the  introduction  of  Wotortnon 
RAYONIC  3MP1  Tube  for  miniaturized 
Oscilloscopes,  Waterman  has  devel¬ 
oped  a  rectangular  Tube  for  multi-trace 
oscilloscopy.  Identified  as  the  Waterman 
RAYONIC  3SP,  it  is  available  in  P1,P2, 
P7  and  P1 1  screen  phosphors.  The  face 
of  the  Tube  isl  '/i"x3"  and  the  over-all 
length  is  9'/s".  Its  unique  design  per¬ 
mits  two  3SP  Tubes  to  occupy  the 
same  space  as  a  single  3"  round  tube, 
a  feature  which  is  utilized  in  the 
S-15-A  TWIN-TUBE  POCKETSCOPE. 
On  a  standard  19"  relay  rack,  it 
is  possible  to  mount  up  to  ten  3SP 
tubes  with  sufficient  clearances  for 
rack  requirements.  Thus  3SP  RAYONIC 
tube  is  ideal  for  multi-troce  oscillo- 
scopic  work. 


An  AGASTAT  Time  Delay  Relay  for  every  requirement 

AGASTAT  is  small  and  efficient.  Furnished  to  operate  in  any  position 
although  designed  for  vertical  mounting.  Time  delay  range  from  .1  second 
to  5  or  more  minutes.  Descriptive  literature  on  request. 

ACA  ACA 

n  AMERICAN  GAS  ACCUMUUTOR  COMPANY  Q  H 

1027  NEWARR  AVENUE,  ELIZABETH  3,  NEW  JERSEY  P-.m 
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Looking  for  a  Material 

with  the  RIGHT  dielectric  constant? 


...look  to  GLASS  BY  CORNING 


In  selecting  a  material  for  electronic  ap¬ 
plications,  the  dielectric  constant  must  not 
only  be  exact,  it  must  he  the  same  in  every 
duplicate  part.  That's  why  so  many  manu¬ 
facturers  turn  to  glass  by  Corning. 

In  the  hands  of  Corning  technicians, 
glass  can  be  made  with  as  widely  varying 
dielearic  constants  as  the  above  figures  in¬ 
dicate.  And  every  piece  will  be  exactly  the 
same. 

Accurately  controlled  dielectric  constant 
is  just  one  of  the  properties  Corning  can 


build  into  your  electronic  glass  compo¬ 
nents.  Whether  you  need  low  loss  and 
power  factors,  controlled  transparency, 
proper  sealing  characteristics,  or  corrosion 
resistance,  glass  by  Corning  may  well  be 
your  answer. 

Our  research  and  engineering  staffs  are 
ready  to  help  you  solve  your  problems. 
Just  let  us  know  what  you  have  in  mind, 
or  write  for  Bulletin  B-88 — Glass  In  The 
Design  Of  Electrical  Produas — Corning 
Glass  Works,  Dept.  E-1,  Corning,  N.  Y. 


CORNING  GLASS  W  O  R  K  S ,  C  O  R  N  I  N  G,  N.  Y. 

ELECTRONIC  SALES  DE  PARTM  E  NT  —  E  LECTR I  CAL  PRODUCTS  DIVISION 

^  VISIT  THE  CORNING  GLASS  CENTER 
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SmCKPM 


FIXED  RESISTORS 


Small,  light,  molded  carbon  unite  fully 
insulated  and  moisture-protected  by  phenolic  sleeves. 

Vj-,  1-  and  2-watt  types  in  all  ranges. 


VARIABLE  RESISTORS 

Types,  sizes  and  ranges  for  volume  control, 
tone  control,  potentiometer  and  other  applications 
from  500  ohms  to  5  megohms.  Also 
concentric  shaft  dual  controls  and  many  special  types. 


IRON  CORES 

Largest  assort  ment  including  side-molded  types 
for  permeability  tuning,  iron  cores  for  choke  coils, 
sleeve  cores,  threaded  cores,  cup  cores  and  dozens 
of  convent  ional  types  in  various  grades. 


LINE  AND  SLIDE  SWITCHES 

20  standard,  inexpensive  designs  including  3-ampere 
types  are  ideally  suited  to  instruments,  toys, 
appliances,  radios  and  other  electrical  equipment. 


MOLDED  COIL  FORMS 


Low  in  cost — permit  smaller  coils — pave  the 
way  for  simplified  equipment  assembly  with 
point-to-point  wiring  and  an  absolute  minimum 
of  soldered  connections. 


CERAMAC^'  (non-ferrous)  CORES 


A  pioneer  in  producing  satisfactory  ferrite  cores 
in  production  quantities,  Stackpole  offers  a  complete 
line  of  television  types  plus  full  facilities  for  developing 
suitable  units  for  military  and  other  uses. 


GA  "GIMMICK”  CAPACITORS 


Cheaper  to  use  than  twist-wire  “gimmicks” — 
and  offer  far  greater  stability,  higher  Q,  better 
insulation  resistance,  higher  breakdown  voltage  and 
greater  mechanical  strength. 


WRIT!  FOR  CATALOG  As*  for  Electronic  Component 
Catalog  RC-8  (Note:  Stackpole  components  are  sold  only  to 
manufacturers  of  original  equipment — not  for  replacements.) 

Claetronie  Componsnfs  Division 

STACKPOLE  CARBON  COMPAN 
Sr.  Marys,  Pa. 


Y 


TUBIS  AT  WORK  (coatisMd) 

described  in  this  article. 

If  the  band-pass  peak  or  the  fre¬ 
quency  of  fhe  null  can  be  made  con¬ 
tinuously  tunable  without  ^atly 
affecting  the  amount  of  rejection 
or  the  amplification  at  resonance, 
the  circuit  will  be  more  convenient 
to  use.  This  is  true  because  the 
I  frequency  to  be  rejected  or  selected 
I  is  not  always  known  in  advance, 
j  Another  desirable  feature  is  to  be 
I  able  to  tune  over  as  wide  a  fre- 
I  quency  range  as  possible  without 
I  the  necesity  for  band-switching. 

I  The  R-C  coupled  circuit  shown  in 
I  Fig.  1  may  be  connected  to  a  low- 
level  stage  of  an  audio  amplifier 
simply  by  attaching  a  wire  to  the 
plate  pin  of  one  tube  and  making 
an  a-c  ground  connection. 


FIG.  1 — Mathod  of  connoctinq  th«  mIocI- 
It*  circuit  to  the  amplUior 


Since  audio  amplifiers  are  more 
or  less  standardized  in  design,  the 
logical  place  to  connect  an  external 
source  of  selectivity  is  between  the 
plate  pin  of  the  last  voltage  ampli¬ 
fier  and  ground.  Connection  to  a 
tube  involved  in  a  negative  feed¬ 
back  loop  is  not  desirable  since  the 
expected  selective  response  will  not 
result.  In  this  case,  it  would  be 
better  to  choose  a  lower-level  stage 
outside  the  feedback  loop. 

Perfect  rejection  of  a  particular 
frequency  may  be  obtained  with  the 
circuit.  A  Q  of  around  two  or 
three  is  suggested  for  general  use 
and  a  maximum  level  of  the  order 
of  20  volts  rms  is  a  good  operating 
point  for  the  external  circuit. 

The  material  in  this  article  was 
abstracted  from  page  726  of  The 
Review  of  Scientific  Instruments 
for  October,  1961.  The  original 
article  by  O.  G.  Villard,  Jr.,  was 
entitled  “A  Tunable  Shunt  Selector- 
Rejector  for  Audio  Amplifiers”. 
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a  typical  milifarv  application 


*TrodMior% 


SPEED  COMPUTER 


We  call  it  mechatronics'* 

as  a  symbol  for  Servomechanisms’, 
Inc.,  technique  for  the  multiple  and 
interchangeable  use  of  standard, 
functionally  packaged,  servo 
components  in  varied  electronic 
and  electro-mechanical  systems 

mechatronics  fulfills  the  urgent 
need  for 

*  Spatial  Adaptability 

*  Instant  Maintainability 

•  Training  Simplicity 

•  Ease  of  Assembly 


A  typical  Sarvemochanifim,  Inc,  otiMibly 
uiing  pockagad  funcKonc 


SERVi 


ISMS 


Ft.  Lauderdale,  Florida  — El  Segundo,  Calif 


POST  AND  STEWART  AVES.,  WESTBURY,  N.  Y 
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Where  might 
is  measured 
in  millionths 
of  an  inch 


e  ELECTRONIC 

DESIGN  ENGINEERS 


e  PHYSICISTS 


A^stii^ouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 


I  Behind  its  striking  power  lie  incredibly  pre- 
instruments  and  fire  control  devices. 
SnlCsl  Here,  at  the  heart  of  a  modem  warship's 
Wjxnl  I  might,  you’re  likely  to  find  Micro  precision 
— * —  ground  ball  bearings  —  tiny  miniatures  in 
sizes  as  small  as  Vt"  O.D.  and  with  certain  tolerances 
held  to  within  25  millionths  of  an  inch. 

In  America,  only  Micro  makes  such  bearings.  Because 
they  are  fully  ground  they  assure  trueness  of  dimen¬ 
sions,  higher  capacity  and  lower  friction  than  is  possible 
by  other  methods.  Yet  Micro  bearings  actually  cost  less. 

If  extreme  refinement  in  size,  weight  and  efficiency 
are  your  objectives,  investigate  the  advantages  offered 
by  Micro  bearings. 

Write  today  for  Technical  Bulletin  No.  SO 


EE’s  and  ME’s  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


New  Hampshire 


Ball  Bearings,  Ine 


Broadcast  Transmitters 
Power  Line  Carrier 
Communication  Equipment 
Railroad  Radio 
Radio  Frequency  Heating 
Medical  and  Industrial  X-ray 
Commercial  Radar 
Balancing  Equipment 
Military  Radar  (ship,  ground, 
airborne) 

Military  Transmitters 
Specialized  Electronic 
Equipment 
Fire  Control  Systems 
Automatic  Pilots 
Guided  Missiles 


5  Main  Street,  Peterborough,  N.  H. 


There  »  a  bi9  foefOr  showing  up  in  the  tope  recOfdin9 
world  .  .  .  it's  the  tra9edy  of  High  Moinfenonct  CoEti. 
Many  radio  stations  ore  confronted  with  the  doily 
rituol  of  recorder  checkin9  ond  adjusting.  Added  to 
the  time  cost  of  such  inspections  is  the  cost  of  fre* 
quent  ports  replocements  ond  loss  of  progrom  time. 

In  controst,  Ampei  users  find  their  equipment  will 
operote  continuously  eighteen  hours  o  doy  with  but 
infrequent  inspection.  Upkeep  ond  reploc^ents  ore 
olmost  nil;  heads  hove  remorfcobly  long  li%.  Ampex 
performonce  is  constont  over  long  periods  of  conlin* 
uous  operotion.  tong  life  with  low  mointenonce  is 
ossured  in  each  Ampex  recorder  by  high  manufac¬ 
turing  stondords  and  complete  test  of  each  mochine 
before  shipment.  It  oil  odds  up  to  one  sure  foct  — 
Ampex  quickly  pays  for  itself  out  of  savings  from 
lower  operating  costs  and  added  dependobility. 


Check  These  Owtatondlng  BeneRlt: 

Top  pay,  ideal  working  conditions, 
advancement  on  merit,  graduate 
study  opportunities,  employee 
scholarships,  paid  re-location  ex¬ 
penses,  Baltimore  location. 

Sand  mum#  af  axporianc#  and  odu- 
coNon  loi  Manager  of  Industrial 
Relations,  Westinghouse  Electric 
Corp.,  2519  Wilkens  Ave.,  Balti¬ 
more  3,  Md. 


Complete  Specifications  on  Request 

SKown  is  the  time  proven  Model  300  Console. 
Throughout  the  field  of  professional  oudio 
recording  this  mochine  is  the  recognized 


you  CAN  sc  SURE. ..IP  it's 


^  AMPEX  ELECTRIC  CORP. 

iy  Redwood  City,  California 
A’f  Dealers  in  Principal  Cities 


iouse 
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LcihUng  the  Quality  Field  for  more  than  25  Years 


Kenvx 

TRANSFORMERS 

for  all  ARMY-  NAVY  specifications 


•  built  for  durability 

•  engineered  for 
trouble-free  operation 

•  designed  for  standard 
and  special  applications 


use  KENYON  TRANSFORMERS  for 


RADAR  •  BROADCAST 


SPECIAL  MACHINERY 


JAN  APPLICATIONS  •  ATOMIC  ENERGY 
EQUIPMENT  •  AUTOMATIC  CONTROLS 
EXPERIMENTAL  WORK 


Writ*  tor  dtiailt 


KENYON  TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.Y. 
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THE  ELECTRON  ART 

(coiitifiyed  from  p  142) 


BALLANTINE 

STILL  THE  FINEST 

fn 

ELECTRONIC  VOLTMETERS 
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Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 
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404A,4I7A,435A, 
436A,  437a 


FIG.  1 — CloM  spacing  and  Amall  grid 
wir*  liM  provids  improTAd  Irontcon- 
duclonce  to  capacitance  ratio 


•  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 


The  tension  must  be  high  to  mini¬ 
mize  microphonic  effects  and  short- 
circuit  hazards.  The  wires  are 
wound  under  a  tension  of  somewhat 
more  than  half  the  breaking 
strength.  There  are  about  300 
wires,  altogether,  on  a  single  grid, 
each  under  a  tension  of  the  order 
of  10  grams,  so  the  total  load  is 
about  3,000  grams,  or  about  7  lbs. 
Figure  3  shows  the  construction  of 
the  tube,  which  is  conventional 
except  for  the  frame  grid. 

The  molybdenum  frame  is  fabri¬ 
cated  by  welding  the  cross  straps 
to  the  side  rods.  After  winding, 
the  grid  wires  are  secured  to  the 
side  rods  by  spraying  the  contact¬ 
ing  areas  with  a  powdered  glass 
suspension  and  heat  treating.  A 
thin  layer  of  gold  is  plated  onto 
the  grid  to  inhibit  emission  of 
electrons. 

The  broad-band  tubes  described 
have  been  designed  in  such  a  way 


•  The  logarithmic  scale  assures 
the  same  accuracy  at  all 
points  on  the  scale. 


Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 


•  Each  model  may  also  be  used 
as  a  wide-band  amplifier. 


302  » 

5ott«ry 

Op«rat*d 


2  to  130(000  cycto* 


30  cyclos  to 
3.3  mogoeycWt 


3  mogocyciot  ond 
for  voltogoi  ovor  I 


rangot.  4  mfflfdi. 
hi  ghost  rongo 


socondswitho  rop 
tition  roto  os  low 


Somo  os 
Modol302l 


1  millivolt  to  VOOO 
vohs  Pooh  to  Pook 


3%  on  sino  wovos 
3%  on  pghoi 


10  cycMs  to 
2  mogocyctei 


3%  bobw  1  MC 
3%  obovo  1  MC 


Forjurtker  information,  write  for  catalof. 


FIG.  2 — We'ded  grid  frame  stniciure 
permiti  u*9  of  finer  wire  with  closer 
spacing 
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VCHTAGC  RANGE 

INPUT  IMPEDANCE 

1  millivolt  to 

100  vohs 

1  /2  mog.  shwntod 
by  30  mmfds. 

)  10  1( 
PRC&SURE  iMICRONS 


Look  at  Kinney  Vocuum  Pump  Model  CVM  31 53.  It's  small,  yes  —  only 
about  a  foot  high.  It  weighs  only  70  lbs.  complete  with  its  %  HP  motor. 

Now  take  a  look  at  its  performance  curve.  See  how  it  starts  out 
wHh  a  free  air  displacement  of  2  cu.  ft.  per  min.  See  how  large  a 
percentage  of  its  vacuum  "pulling-power"  is  retained  right  down 
to  the  less-than-1  micron  zone. 

This  is  what  you  buy  when  you  get  a  Kinney  Model  CVM  3153  — 
HIGH  PUMPING  SPEED.  And  this  is  why  so  many  laboratories,  so  many 
production  operations,  so  many  vacuum  service  and  test  jobs  are  depend¬ 
ing  on  this  new  Kinney,  Vacuum  Pump.  Send  coupon  for  complete  details 
and  price.  KINNEY  ^NUFACTURING  CO.,  Boston  30,  AAass.  Repre¬ 
sentatives  in  New  York,  Chicago,  Cleveland,  Philadelphia,  Los  Angeles, 
Houston,  New  Orleans,  San  Francisco,  Seattle,  and  foreign  countries. 


Kimtey  MemHectering  Ce. 

>s4s  si.,  e«»t—  m,  m«m. 

PImw  wnd  iM  tulbtin  VSI-A  dMcribing  llw  iww  Kinney  CVM  3153  MidgnI 
Vocvvni  fuimp  and  price  intormotien. 


Addna 


I 


'AC  CURRENT 
ANYWHERES 


STANDARD 

X  AND  HEAVY  DUTY 

/INVERTERS 

f  for  Inverting  0.  C.  to  A.  C.  .  .  •  M 
Speciglly  Designed  tor  operating  A.  C  M 
Radios,  Television  Sets,  Amplifiers,  Ad>  m 
dress  Systems,  and  Radio  Test  Equip*  M 
ment  from  D.  C  Voltages  in  Vehicles 
L  SKips,Trains,  Planes  and 
\  in  O.C.  Districts. 


\y  NIW  MOOfLS 
y/  NEW  DESIGNS 
yy'  NEW  LITERATURE 

S€€  fmtn  /■d/cv  •«  m%Ue 

Amiucam  Tihyisiom  t  Radio  Co 

QtuUtUf  'PtadMtfi  S<*U€  f^3f 
SAINT  VAUl  )  MINNESOTA'U  $ 


PRECISION 
POTENTIOMETERS 


Type  RL-270: 

ring  type  .  .  .  five  siies  chorted  below. 
Gomewell  Potentiometers  are  precision  In** 
struments  in  every  respect.  They  feoture  close 
limits  in  elcctricol  chorocteristics  ond  me- 
chonicol  constrection,  low  electricol  noise,  tow 
torque,  ond  long  life.  All  types  operote  at 
— SS^C-  to  4-55*C.,  95%  relative  humidity  at 
altitudes  up  to  50,000  ft.  Non-linear  wind¬ 
ings  ere  ovoilable. 


CONDENSED  SPECIFKATIONS  RL-tTt  RL-tTO  RL-tTI  RL*179 

Diemeter  (in.). .  .  .  .  5  3  g 

Reties  (welts) .  ig  6  3  2 

Torque,  mes.  (os.  in.)  .  . . . .  1  1  1  4 

Wei9ht(ot.) . .  15  6  3  t 

Mounting:  3  holes  H' deep  .  *8-32  t8  32  rt-32  #6-32 

Mounting  circle  diem,  (in.) .  3.250  1  750  1.250  1.000 

Mei.  resisUnce(ohms)  ±  10‘i .  500,000  275.000;  160.000  105,000 

Min.  resilience  (ohms)  10*  . .  460  250  150  105 

Met.  useful  engle^deg.)...  .  358d:4  356:t:4  354±^  352±4 

Mex.  resolution  (*  () . .  0.05  0  08  0  15  0.2 

Min.  resolution  (*7c) .  0.01  0.015  0.025  0.04 

Lineerity  (Sc)  .  ±0.10  ±0.10  ±0.15  ±0.25 

Stenderd  Sheft:  single  end,  extension;  specify  if  otherwise. 

Double  ended  sheft  speciel;  specify  diemeter  end  length. 

Multiple  sections  cen  be  genged;  edd  H'  to  the  overell  length  for  eech  edditionel  section. 

Termtnels  will  be  positioned  on  the  circumferertce  es  required  for  teps  end  winding  engle. 

Expected  life  of  ell  types  over  1 ,000,000  cycles. 

FOR  COMPLETE  DETAILi  SEND  FOR  BUUETiN  F-68-A 


THE  GAMEWEll  COMPANY 

NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


TTlf*' 


OSCILLOSCOPE 


•  Y  AMPLIFIER 

10  Rnr.  nn/iR. — 3db  2  cy.  12  Me. 

•  X  AMPLIFIER 

2M  mt.  nu/in — Jdb  2  cy.  to  2S0  Kc. 

•  Z  INPUT 

IJV.  yWblo  for  niarking 

•  RECURRENT  SWEEP 

10  cydof  to  100  Ke. 

•  TRIGGERED  SWEEP 

10  A*,  to  10‘At. 

•  INTERNAL  CALIBRATOR 

Moosvm  10  my.  to  SOO  y.  P-P 

•  PROBE 

10  mmt.  2  moRohmf 

•  PhoMobld  60  cy.  Sweep  A 
Sync. 

•  $449.50  FOB  N.  Y.  C. 


Write  tor  dotoit  sheet  f>f*2 


The  TEC  eiedel  T-Mt-B  U  e  iMierel  purnse  high  guelHy 
eethee#  rey  esdileeeepe  wKh  ell  the  feeturet  reeuiBiie  te 
ereefslen  laheretery  egelpment.  Sturdy  eenstruetien.  higheet 
•rede  eemeMents  and  te#  engineering  deriga.  the  T-NI-B 
IS  widely  ueed  In  the  eeuatry*s  tee  laMraterlea. 


TELEVISION  EQUIPMENT  CORP. 

238  WILLIAM  ST.,  NEW  YORK  7,  Ni  Y 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Allot  Bulletin 

*B  rt*  MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  UNITED,  MONTREAL 


Joining  Copper -Base  AIIots 


Soldering,  brazing  and  welding  are 
three  common  methods  of  joining  cop¬ 
per  and  its  alloys  both  on  the  produc¬ 
tion  line  and  in  the  maintenance  shop. 

In  the  three  methods  there  are  four 
prerequisites  in  obtaining  the  strong¬ 
est  bond  possible: 

1.  Clean  surfaces,  both  mechanical  and 
chemical. 

2.  A  good  flux. 

3.  Close  contact  between  the  parts  to 
be  joined. 

4.  Correct  temperature. 

Cleaabig 

All  oil,  grease  and  other  foreign 
matter,  and  oxides  if  present,  should 
be  removed.  Visual  inspection  cannot 
be  used  to  detect  this  oxide.  Either  a 
file  or  grinding  will  remove  the  oxide 
to  get  to  the  base  metal.  On  production 
basis  usually  a  bright  dip  is  used.  In 
some  plants  this  is  done  as  parts  are 


needed  on  the  assembly  line  to  pre¬ 
vent  oxidation  prior  to  use. 

Although  there  are  acid-base  fluxes 
which  may  be  used  to  remove  the 
I  oxides  more  readily,  they  are  not  nor- 
i  mally  accepted  in  production  work 
I  as  all  of  the  flux  must  be  removed 
I  promptly  after  soldering  or  brazing  to 
prevent  future  corrosion  of  the  metal. 

rinxM 

With  the  exception  of  the  acid-base 
fluxes  mentioned  above,  the  main  pur¬ 
pose  of  a  flux  is  to  cover  the  parts  with 
a  film  which  will  exclude  air  during 
the  soldering  or  brazing  operation 
since  oxidation  is  speeded  up  when 
heat  is  applied.  The  fluxes  should  melt 
well  below  the  melting  point  of  the 
solder  to  protect  the  surface  while 
being  heated  to  soldering  or  brazing 
temperature. 

!  Resin  or  borax  are  generally  selected 
since  they  are  con¬ 
sidered  non-corro¬ 
sive  and  it  is  not 
necessary  to  re¬ 
move  them  after 
joining.  Sal-ammo¬ 
niac  and  zinc  chlo¬ 
ride  are  also  used 
but  they  must  be 
removed  after  the 
joining  is  complet¬ 
ed  to  prevent  cor¬ 
rosive  attack.  In 
brazing,  calcined 
borax  and  boric 
acid  in  powdered 
form  are  quite  com¬ 
monly  used. 

There  are  many 
proprietary  fluxes 
on  the  market 
which  are  available 
for  soldering  and 


brazing  and  in  many  cases  are  superior. 

Held  Work  Closely 

As  solder  and  brazing  metal  flows 
through  capillary  action,  it  is  impor¬ 
tant  that  the  parts  being  joined  be 
held  closely  together.  Too  large  a  space 
between  the  parts  will  prevent  the 
molten  bonding  material  from  flowing 
and  sealing  tightly  over  the  entire 
area.  A  good  example  of  this  is  where 
comers  of  rectangular  boxes  are  being 
soldered  or  brazed.  It  is  often  neces¬ 
sary  to  use  a  tight  jig  or  clamp  to  insure 
intimate  contact  between  the  parts. 

Cerrset  Tsaipgratnr* 

The  parts  being  joined  should  be 
heated  slightly  above  the  melting 
point  of  the  solder  or  brazing  material. 
When  using  a  soldering  iron,  care 
should  be  taken  to  insure  that  the  cop-  | 
per  tip  of  the  iron  is  heavy  enough  to 
maintain  sufficient  heat  to  carry  out  } 
the  operation.  When  using  a  flame  in  ' ' 
soldering,  care  should  be  taken  not  to 
overheat  the  metal  as  oxides  would 
form  too  rapidly  and  the  flux  would 
be  burned  off  and  f-te  metal  softened 
to  too  great  a  degree. 

In  brazing  or  “hard  soldering”  a 
gas-air  or  gas-oxygen  flame  is  normally 
used,  although  with  care  oxyacetylene 
torches  can  be  employed  since  higher 
temperatures  are  needed  than  in  sol¬ 
dering.  Red  heat  is  needed  for  this 
type  of  joining.  Again,  too  high  a  heat 
on  the  part  will  burn  off  the  flux  and 
cause  the  metal  to  oxidize  thereby 
weakening  the  bond.  The  flame  used 
should  be  a  reducing  one  (excess  of 
fuel  in  the  fuel-to-air  ratio)  or  a  neu¬ 
tral  one. 

In  furnace  brazing  a  reducing  at¬ 
mosphere  is  also  helpful  to  prevent 
oxidation  and  to  remove  any  oxide 
I  which  might  be  left  on  the  metal. 

(7755) 


Illustratton  thowt  cryvtal  mixer  made  from 
be**  alloy  components  are  stiver  soldered  tofether 
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Hudson  Radio  k  Television  Corp. 

I  48  West  48th  St.,  N.Y.T9,  N.  Y. 

I  I  Thti  hondy  guide  will  sov«  you 

I  <  )  PItoto  tond  FIEI  copy  of  JAN  CtOSS*  |  money  ond  endleti  hours  of  cotolog  seorching. 

I  PEFCRENCE  GUIDE  and  all  odditional  |  It  feotures  Comporotive  Cross-Reference  Chofts 

I  cross-reference  chorfs  os  releosed.  I  of  JAN  Type  Components .  .  .  their  Commercial 

I  I  Eguivalents  and  the  equivolent  slock  numbers 

]  Tifle  I  of  lending  monufocturers  of  electronic  ports 

I  I  and  equipment.  It's  yours  FIEEI 

I  tompony -  |  URGE  STOCKS  OF  FUUY  ArftOVID 

[  tiMfwc  1  JAN  Typ*  CompoMiits . . . 

I  I  —  and  oil  ilandord  maSti  of  •lacfronic  aquip- 

I  City _ Zone _ State  I  ment  elwoyt  on  hond  fof  prompt  dtlivory  and 

_ _ _ _J  ol  lowtti  potiible  cotl  to  you. 


An  Electronic 
Pneumotachograph 

Many  diflkulties  arise  in  determin¬ 
ing  respiratory  volumes  and  rates 
by  conventional  means.  The  equip¬ 
ment  to  be  described  does  the  job 
by  means  of  measuring  a  small 
change  in  capacitance  brought 
about  by  the  breathing  of  an  animal 
or  human  being. 

The  detecting  unit  used  is  a 
modified  orifice  meter  instrument 
detector  which  relies  on  a  compres- 
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Driver-Harris  Company 


HARRISON,  NEW  JERSEY 

UANCHES;  Chkaf*.  Derail,  Ckvalm^,  to*  San  FrmiciMa 

'O  m  In  Conodai  Th*  •.  GHENINC  WIIE  COMTANV.  ITD.,  HoaiHon,  Ontario,  Canada 


Now  the  famous  silent  Servel  refrigerator  operates  on  elec¬ 
tricity.  In  the  new  refrigerator,  a  simple  electric  heating  element 
provides  heat  for  operating  this  absorption-type  system.  Just 
plug  it  in,  and  the  new  Servel  goes  to  work  .  «  .  provides  the 
soundless  performance  for  which  it  is  famous. 

Since  cold  is  obtained  without  a  single  moving  part  by  means 
of  heat  applied  to  the  system,  the  small  heating  element  is  the 
vital  part  of  the  new  Servel.  Every  operation  of  the  refrigeration 
cycle,  indeed,  depends  upon  the  heater  unit  staying  on  the  job. 

Because  of  this,  Servel  has  adopted  heating  elements  made 
with  Nichrome — the  electrical  resistance  alloy  that  is  the  very 
heart  of  quality  appliances  everywhere.  Remarkably  resistant  to 
high  heat  and  corrosion,  and  able  to  retain  its  physical  and  elec¬ 
trical  properties  despite  thermal  shock  resulting  from  intermittent 
operation  day  in  and  day  out,  Nichrome  assures  Servel  of 
efficient  operation  and  a  lifetime  of  dependable  service. 

Whatever  your  requirements  for  electrical  resistance  mate¬ 
rial,  it  will  profit  you  to  consult  with  us.  In  addition  to  world- 
famous  Nichrome  and  Nichrome  V,  we  produce  over  80  alloys 
to  meet  the  varied  needs  of  the  electrical  and  electronic  fields. 
Although  strategic  materials  and  the  alloys  we  make  from  them 
are  on  strict  allocation  at  the  present  time,  well  be  pleased  to 
serve  you  to  the  best  of  our  ability. 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE.  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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CANNON 

PLUGS 


THE  ELECTRON  ART 


(continuRd) 


demand 


Lonf  rubber  bushing 


Serves  es  cable  relief, 
gives  better  insulation. 


Molded  rubber  sleeve  lor  moisture 
seal.  Protects  cable  entry. 


Flat  top  of  steel  shell  assures 
correct  polariietion  with 
finger  touch  action. 


FIG.  1 — Circuit  oi  f-m  oscillator  and 
ampiliisr  lor  tslsmsterinq  respiratory 
inionnation 


aion  of  air  on  the  face  of  a  fine  mesh 
screen  to  produce  a  local  increase 
in  pressure  relative  to  the  effluent 
side  of  the  screen.  The  region  of 
elevated  pressure  produces  an  in¬ 
crease  in  pressure  within  the  ori¬ 
fices  of  the  side  tubes  which  are 
connected  to  a  detector  coupling. 
When  air  flow  is  reversed,  there  is 
a  concomitant  drop  in  pressure  to 
less  than  ambient.  A  fine  copper 
mesh  is  caused  to  deflect  in  accord¬ 
ance  with  pressure  changes,  and  its 
deflection  is  converted  into  capaci¬ 
tance  variations  which  in  turn  mod¬ 
ulate  the  output  of  an  f-m  oscillator, 
the  circuit  of  which  is  shown  in 
Fig.  lA. 

The  buffer  amplifier  (Fig.  IB)  is 
almost  a  necessity  on  ambulatory 
patients,  since  changing  position 
with  respect  to  large  metallic 
objects  would  cause  a  misleading 
change  in  frequency  if  the  antenna 
were  connected  directly  to  the  oscil¬ 
lator.  The  oscillator  alone  weighs 
430  grams  complete.  When  as¬ 
sembled  with  the  buffer  amplifier 
the  volume  doubles  and  the  weight 
is  780  grams.  Figure  2  shows  the 
oscillator,  without  buffer  amplifier, 
and  the  pressure  actuated  capacitor. 

In  operation,  respiratory  changes 
cause  the  carrier  frequency  to  shift 
about  0.01  percent  during  normal 
breathing.  The  f-m  tuner  unit  used 
to  pick  up  the  signals  is  specially 
designed  to  have  a  linear  output 
with  respect  to  changes  in  input 
frequency,  and  limiting  reduces 
effects  of  amplitude  variations. 

This  development  is  described  in 
considerably  more  detail  in  an  un- 


Both  socktt  and  pin 
contacts  machinad  from 
solid  brass,  gold  plated 
Hand  tinned  solder  cu-.s. 


Rubber  cushion  at  mating  lace  improves 
moisture  protection  and  insulation. 


Spring-loaded  insert  retainers  provide 
easy  insert  removal. 


The  Cannon  Elcaric  UA  Plug  was  designed  to 
answer  the  R.  M.  A.  request  for  the  ideal  audio 
plug.  It  is  the  ultimate  in  a  quick  disconnect  for 
low  level  sound  and  related  circuits.  Incorporat¬ 
ing  a  wealth  of  design  and  construction  know¬ 
how  resulting  from  Cannon’s  many  years  of 
pioneering  in  this  field,  the  Type  "UA”  Series 
typifies  the  close  attention  to  important  detail 
that  distinguishes  every  type  of  Cannon  Plug  — 
the  world’s  most  complete  line.  The  UA  Series 
is  sold  through  seleaed  franchise  distributors. 
Engineering  bulletins  sent  free  on  request. 


The  Cannon  UA  Series  consists  of  2  plug  types  and  S 
tecepucles.  all  having  )  gold-plated  contacts  for  IS  amp 
service.  Socket  contacts  are  full-floating.  The  "G  "  contact 
engages  Erst,  breaks  last  for  "no  noise"  grounding  or 
shielding  purposes. 


Sine*  IRIS 

CANNON  ElECTRIC  COMPANY,  lOS  ANOEIES  31,  CAIIFORNIA 
Faetoriaa  in  Los  Angeles.  Toronto.  New  Heven.  Representatives  in  principal  cities. 
Address  Inquiries  to  Cannon  Electric  Company.  Department  A-IM.P.  0.  Boi  7S. 
Lincoln  Heights  Stetion.  Los  Angeles  31.  California. 
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GENERAL 


ProvU 

Combi 


PROBLEM 


A  leading  manufacturer  of  tk< 


tubes  and  electronic  equipmt 
a  problem  of  finding  the  righ^ 


a  sliding  contaa  in  vacuum  tu1 


Copper  provided  a  mechanical  problem 


to  gall. 


Molybdenum  was  ideal  but  was  too  thick  to  fc 


costly  to  machine  out  of  solid  material. 


The  problem  was  presented  to  General  Plate  whd 


of  cupro-nickel  (.060"). 


No  matter  what  your  problems,  it  will  pay  you  to  check  M/ith 


problems . . .  often  reduce  costs. 


General  Plate  Products  include 


Precious  to  base  metal 


General  Plate.  Their  vast  experience  in  combining  precious 
to  base  metals  or  base  to  base  metals  can  overcome  your 


neers  quickly  found  the  solution  by  bonding  tun'mefa 
a  thin  layer  of  molybdenum  (.005")  to  a  thicke] 


The  result  was  a  General  Plate  Composite  Material  thia. 
easily  fabricated,  gave  the  performance  of  solid  molybdentts^ 
reduced  costs  considerably. 


>1  Metal 


^cuum  Tube 


Hav*  You  a  ComposHo  Motal  Probiom? 
Oonorol  Plato  con  tolvo  it  for  you 


laminations  . . .  Base  metal  laminations  . . .  Alcuplate  (cop¬ 
per  and  Aluminum)  . . .  Silver  solders . . .  Laminated  con- 
ucts,  bunons,  rivets  .  .  .  Pladnum-fabricadon-refining  .  .  . 

Age-hardening  Manganese  Alloy  720. 
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OENERAL  PLATE 

Oivfoon  of  Metals  A  Controls  Corporation 
31  FORKT  STRfn,  ATTinOKO,  MASS. 


cAccwe/re  o/^  w//^e  us  TooAy, 
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(cofitlnutd) 


FTG.  2 — The  otdllotor  alone  weiqhi  430 
grams 


classified  report  entitled,  “A  New 
Pneumotachograph  and  its  Applica¬ 
tion  to  a  Study  of  Human  and 
Canine  Respiration”  written  by 
Paul  E.  Morrow  of  the  University 
of  Rochester  Atomic  Energy 
Project. 


Radioactive  Current  Source 

Radioactivity  can  be  used  as  a 
source  of  electric  energy  (at  low 
levels)  through  the  use  of  an 
“atomic  battery”  recently  developed 
by  the  Ohmart  Company  of  Cincin¬ 
nati,  Ohio.  The  conversion  of  radio¬ 
active  energy  to  electrical  energy  is 
obtained  by  a  cell  made  of  two  dis¬ 
similar  materials  separated  by  a 
filling  gas,  as  shown  in  Fig.  1. 
When  the  cell  is  connected  to  a  cur¬ 
rent-measuring  device  and  the 
filling  gas  is  forcibly  ionized  by 
exposure  to  nuclear  radiation,  the 
positive  ions  formed  in  the  gas  are 
attracted  to  the  noble  electrode  and 
the  electrons  are  attracted  to  the 
active  electrode,  owing  to  the  dif¬ 
ference  in  work  function  of  the  two 
electrodes,  resulting  in  a  genera¬ 
tion  of  an  electrical  current. 

The  cell  is  primarily  intended 
for  use  in  measuring  nuclear  radia¬ 
tion,  but  the  principle  involved  can 


You’ll  get  it  with 
Corry- Jamestown  Housings  Too 


The  old  sailor  could  tell  you  that  a  "perfect  fit” 
is  no  accident.  It’s  the  result  of  painsuking 
craftsmanship  and  the  ability  to  work  to  close 
tolerances.  Here  at  Corry-Jamestown  we  know 
the  value  of  working  with  care  and  precision 
in  electronics  equipment,  too.  Y’ou  can  count 
on  us  for  large  or  limited  quantity  production 
of  housings  with  apertures  that  register  perfectly 
every  time.  It’s  part  of  the  quality  you  can  rely 
on  when  you  call  on  Corry-Jamestown. 

We  have  a  large  force  of  highly  skilled 
craftsmen  and  engineers  ...  a  contipletely 
equipp>ed  tool  room  to  make  the  precise  dies 
and  tools  we  need  to  meet  your  specifications 
...  a  wide  variety  of  shears,  presses  and  brakes 
.  .  .  automatic  welding  equipment  .  .  .  and 
modern  plating,  painting  and  finishing  equip¬ 
ment.  •  Why  not  let  Corry-lam'estown  solve 
your  housing  problem?  Just  drop  us  a  line  on 
your  needs  and  weTl  give  you  complete  and 
specific  information  on  how  we  can  help. 


LEAD  coated  oh  INNER  WALL  TO 


CORRY-JAMESTOWN  MFC.  CORP, 

CORRY,  PENNSYLVANIA 


CELL  fiLLCO  / 
with  AttGCM 


CimOH  COATCO  OH  INSULATED  MCMKi 
TO  rOHU  POSITIVE  ELECTPOOe 


FIG.  I — Orowing  ihowt  componenla  ei 
bottary  with  rodloactlva  anargy  aoiuoa 
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Illustratioiu  approximately  actual  size. 

Temperature  Compensating  DISK  Capacitors 

Capacity  range  from  475  nimf  on  the  DI-6  N1400  material  down  to  .3  mmf  on  the  1)1-1  siize  with 
tolerances  of  +  5%  or  greater.  Conservatively  rated  for  working  voltage  at  500  volts  DC  anti  flash 
tested  at  1500  volts  DC.  Insulation  resistance  at  100  volts  is  well  over  10,000  megohjiis.  Electrodes 
are  fired  directly  to  the  low  loss  dielectric  and  are  coated  with  a  non-hydroscopic  phenolic  for  protec¬ 
tion  against  moisture  and  high  humidities.  Conform  to  RTMA  Class  1  ceramic  capacitors. 


Extended  Temperature  Compensating  DISK  Capacitors 

Produced  from  a  recently  developed  group  of  extended  coefficient  ceramics,  this  type  of  Hi-Q  Disk 
permits  a  much  wider  temperature  compensating  range  than  was  possible  on  the  formerly  available 
normal  linear  temperature  coefficient  ceramics.  Specifically  developed  for  applications  requiring  a 
very  large  gradient  of  capacity  versus  temperature.  These  new  Hi-Q  Disks  exhibit  relatively  higher 
dielectric  constahts  permitting  capacities  in  the  range  intermediate  between  the  high  K  and  linear  or 
normal  group  of  ceramics.  The  Q  (a  minimum  of  250  at  1  megacycle)  is  somewhat  lower  than  the  Class 
1  ceramics.  It  has,  therefore,  not  been  classified  by  RTMA  as  Class  1.  However,  characteristics  are 
superior  to  by-pass  Class  2  ceramics. 


Companion  Lines  to  the  Popular 
Hl-Q  By-pass  DISK  Capacitors 

The  widely  used  Hi-Q  By-pass  Disks  are  fixed  ceramic 
dielectric  capacitors  which  meet  RTMA  Class  2  specifica¬ 
tions.  They  are  available  in  the  complete  capacity  range 
of  from  .3  mmf  to  30,000  mmf.  Standard  tolerances  of  5% 
thru  20^  where  applicable  can  be  furnished. 


W rite  for  Engineering  Bulletin  Giving 
Details  of  all  Hl-Q  DISK  Capacitors 


Trade  Mark  Registered,  V.  S.  Patent  Office 


satis  OMICiS:  New  York,  Philadalphia, 
Detroit,  ChicogOo  lot  Angolot 


PlANTIi  Oloon,  N.  Y.,  Fronklinvillo.  N.Y. 

JoMwp,  POo*  Myrtio  Booch,  S.  C 
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for  Uninterrupted  Communications 
across  OCEANS  and  CONTINENTS... 


dependable  "  " 

ANDREW  Rhombic  Antenna  Equipment 


Whether  your  problem  is  uninterrupted  communication  hoif* 
way  around  the  world  ...  or  only  100  miles  .  .  .  ANDREW 
offers  you  (1 )  a  world-wide  reputation  of  reliability  and  (3) 
the  convenience  of  obtaining  all  necessary  equipment  from 
one  dependable  source. 

•  Receiver  Coupiing  Unit  efficiently  distributes  the  output  of  one  antenna 
among  as  many  as  10  receivers.  Interaction  between  receivers  is  held  to  neg¬ 
ligible  levels.  Power  gain  is  approximately  unity  (Odb)  over  the  entire  range 
of  operation.  A  4-channel  unit  is  also  available. 

•  Rhombic  Recoiving  Antenna  Kit  contains  in  one  "package"  everything  you 
need  for  an  antenna  except  poles. 

•  Transmitting  antennas  available  on  special  order. 

•  Rhombic  Antenna  Coupling  Transformer  is  a  brood  bond,  low  loss  unit 
which  matches  the  balanced  impedance  of  the  rhombic  to  the  unbalanced  im¬ 
pedance  of  a  coaxial  line. 

e  Transmitting  Rhombic  Tuning  Units  for  single  or  multiple  frequencies  are 
available  on  special  order. 


for  Rapid/  Frequent  Changes  In 

COAXIAL  CIRCUITS... 

e  (a)  Coaxial  Patch  Panel  has  24  jacks.  Fits  19”  relay  rack.  Facilitates 
switching  coaxial  circuits? 

•  (b)  ANDREW  Coaxial  JckIcs  and  Plugs  are  simple  to  install.  No  soldering 
through  a  window.  Just  remove  one  screw,  slide  the  sections  apart  and 
solder. 


WOEID'S  LARGBST  ANTENNA  EQUIPMENT  SPECIAUSTS 

TMRSMISSIfN  HUES  Fll  «i  FM-TT  •  ERTFRRIS  •  IIIFCTIIRAI  IRTFRRt  FIIIPRERT 
AHTERR*  TIRIRI  IRIH  ’  TIWFR  IISRTIRC  EMimERT 
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Commercial  gammometer  that  operates 
on  atomic  battery  principle 


also  be  u.sed  for  corrosion  measure¬ 
ment,  analysis  of  alloys,  gas  analy¬ 
sis  and  measurement  of  vacuum, 
pressure  and  temperature;  Accord¬ 
ing  to  Ohmart  physicists,  the 
atomic  battery  is  not  likely  to 
result  in  a  new  source  of  electrical 
power  for  mankind  since  the 
amounts  of  energy  so  far  obtainable 
in  this  way  were  so  small.  As  an 
example,  a  battery  capable  of  light¬ 
ing  a  100-watt  electric  lamp  would 
be  a  36-inch  cube.  However,  such 
a  cell  would  still  be  delivering  cur¬ 
rent  after  20,000  years.  The  photo¬ 
graph  above  shows  a  gammometer 
that  operates  on  the  principle 
described  above. 

Transmission-Line  Tubes 

Chain  amplifiers  accomplish  am¬ 
plification  over  greatly  increased 
frequency  range  by  distributing  a 
stage  of  amplification  among  a 
number  of  tubes  rather  than  at¬ 
tempting  to  concentrate  it  in  a 
single  tube.  A  series  of  special 
tubes  has  been  proposed  that  will 
make  possible  the  use  of  the  chain- 
amplifier  principle  with  a  single 
tube.  The  tubes  are  best  described 
as  “homogenized”  chain-amplifiers, 
wherein  completely  uniform  distri¬ 
bution  of  amplification  makes  pos- 
I  sible  increases  in  gain  and  decreases 
in  over-all  size  and  power  require- 
j  ments  and  eliminates  the  intrinsic 
'  bandwidth  limitations  that  exist  for 


FIG.  1 — Drawing  ihowing  conJiguration 
ol  ilTe-alamenl  tranimUaion  Una  tuba 
ior  brood-band  ampUiiar  opplicotiona 
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OmcUl  U.  5.  Nspy  Pbcf 


goiiig  down... 

but  not  out 


Boluw  peri>co{)e  level,  subs  used  to  grope  in  the 
dark,  little  able  to  push  an  effective  attack  or  to 
strike  with  accuracy  at  enemy  vessels. 

The  dark  depths  were  for  hiding,  not  attacking. 

Now  sonar  has  changed  this.  Modern  subs  of  the 
United  States  Navy,  equipped  with  newly  per- 
feaed  under  water  detection  devices  can  locate  the 
enemy  at  great  distances  and  press  home  attacks 
from  below  periscope  depth. 

Much  of  this  change  in  submarine  tactics  can  be 
traced  to  the  electronic  laboratories  of  the  Edo 
Corporation  where  new  types  of  sonar  have  been 
developed  to  make  possible  greater  range  and 
accuracy. 

Edo  has  become  not  only  a  leader  in  the  design 
and  development  of  many  new  sonar  devices  but 
also  is  a  major  supplier  of  equipments  which  help 
make  our  Navy’s  fighting  ships  and  subs  the  best 
equipped  in  the  world. 


EDO  SONAR  HELPS  GEOLOGICAL  SURVEY 

The  high  power  and  extreme  accuracy  of  latest 
depth  sounding  equipment  developed  by  Edo,  has 
been  put  to  work  by  the  Department  of  Interior 
in  locating  bed  rock  under  deep  deposits  of  sand 
and  silt.  The  use  of  this  method,  first  tried  in 
Chicago  harbor,  and  later  in  the  Bay  of  Fundy, 
promises  to  eliminate  the  costly  and  time<onsum> 
ing  process  of  drilling  test  borings  to  determine 
how  deep  through  sand  and  silt  foundations  must 
be  driven  to  provide  solid  footing  on  bed  rock 
for  dams,  piers,  and  breakwaters. 

Over  a  quarter  of  a  century  of  experience  in 
the  aviation,  marine  and  electronic  fields  are  be¬ 
hind  the  recent  electronic  developments  which 
have  established  Edo  as  a  leader  in  the  whole  field 
of  sonar  development.  If  you  haven’t  received 
your  copy  of  the  book  describing  Edo’s  first  quarter 
of  a  century,  write  to  Department  I-M,  Edo  Corp¬ 
oration,  College  Point,  h.  I.,  New  York. 


EDO  CORPORATION  •  COLLEGE  POINT,  N.Y 
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single-tube  and  chain-amplifier 
stages. 

A  sketch  of  a  simple  structure 
combining  uniformly  distributed 
vacuum-tube  transconductance  with 
uniformly  distributed  isolating  in¬ 
ductance  is  shown  in  Fig.  1.  This 
five-element  version  might  be  de¬ 
scribed  as  a  very  long  pentode  with 
connections  provided  at  both  ends 
and  with  a  helical  plate  rather  than 
the  conventional  cylinder.  The  dis¬ 
tributed  transconductance  is  that 
between  the  grid  helix  and  the  plate 
helix  and  the  isolating  inductances 
are  merely  the  self-inductances  of 
those  electrodes. 

Theoretical  studies  made  of  this 
tube  configuration,  on  the  basis  of 
five-wire  transmission-line  theory, 
reveal  that  interaction  between  lines 
within  the  tube  can  be  responsible 
for  useful  amplification.  The  new 
type  of  amplification  has  been 
named  “transmission-line  buildup” 
to  distinguish  between  it,  chain- 
amplifier  buildup,  and  a  third  type 
of  possible  amplification  called 
vacuum-tube  buildup. 

One  of  the  many  possible  con¬ 
figurations  of  transmission-line 
tubes  is  shown  in  mock-up  form  in 
Fig.  2.  The  grid  coil  form  is  com¬ 
posed  of  a  number  of  ceramic  beads, 
which  are  aligned  and  connected  to 
each  other  coaxially  by  means  of 
smaller  ceramic  dowels  (not 
visible).  Thin  micas  are  sand¬ 
wiched  between  adjacent  beads,  and 
the  cathode  is  strung  lengthwise 
through  .small,  accurately-punched 
holes  near  the  periphery  of  the  mica 
discs  and  welded  to  electrodes  sealed 
to  the  end  discs. 

After  the  grid  is  wound  around 
the  form  shown  in  Fig.  2,  the  grid- 
cathode  assembly  is  inserted  in  the 


mACMieoRow 


.from  "On  The  Spot’ 


"My  daddy  flies  a  jet  plane  over  Koreol"  . . .  Magne- 
corders  "stationed"  in  southern  Japan  perfectly 
recorded  these  brave,  young  words  for  Americans  at 
home  to  hear!  Easy  portability  and  dependable  high 
fidelity  moke  Magnecorders  known  to  Americans 
serving  at  home  and  abroad. 

At  KRLC,  Lewiston,  Idaho,  Magnecorders  bring  the 
some  precision  and  professional  quality  into  the 
recording  room.  On  an  air  base  or  in  the  studio  you 
can  handle  “remotes"  or  delayed  programs  with 
complete  assurance  when  you  use  Magnecorders,  the 
first  choice  of  radio  men  everywhere. 


MORE  FEATURES 
PT7  oc<ommodot«i  10V}’'  r**!} 

ofid  effort  3  h*od«,  posifiv*  tim> 
EAf  ond  puihbwfton  control.  PT7 
shown  in  contolo  is  ovoiloblo  fo( 
portoblo  or  rock  mount. 


GtEATil  flEXIBIllTY 
In  rock  or  consolo,  or  in  its  roolly 
portoblo  COSOS,  tho  Mo^nocerdor 
will  suit  ovory  purposo.  7Tb  is 
ovoiloblo  with  3  spoods  i3V4*’< 
7*/}",  15")  If  proforrod. 


HIGHER  FIDELITY 

lifoliko  ton#  Quolity.  low  distortion, 
moot  N.A.b,  tfondords  —  ond  ot  o 
modoroto  prico.  7T63  shown  in  rock 
mount  offors  3  hoods  to  oroso,  rocord 
ond  ploy  bock  to  monitor  from  tho 
topo  whilo  rocording. 


WRITE  FOR  NEW  CATALOG 


WRITE  FOR  NEW  CATALOG 

iJlaqiieccrtd. 


360  North  Michigan  Avtnm 
Chicago  1,  lllinoit,  Dopl.  ES-I 
Sond  mo  lolott  catalog  of  Magnocord  oquipmont. 


FIG.  2 — Laboratory  mockup  ihows  an- 
largad  modal  ei  grid<atb<xla  structura 
proposed  for  usa  In  tronsmlsilon-llno 
tubas.  Grid  will  bo  wound  bsllcally 
around  csramlc  form  sbosm 
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REPLACEMENT 


Tung'Sol  Tubes  keep  service  standards 
up  to  set  manufacturers’  specifications. 


INITIAL  EQUIPMENT 


Tung-SoL  Tubes  meet  the  highest 


performance  requirements  of 


set  manufacturers, 


TUNG-SOL  ELECTRIC  INC.  Newark  4.  N.  J.  Sales  Offices;  Atbnta 
Chicago  •  Dallas  •  Denver  *  Detroit  •  Los  Angeles  •  Newark 
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CORE  QUORUM 


IF  YOU  USE  powdered-iron  cores,  one  of  these  popular  types 
will  most  likely  solve  your  inductor  problems.  If  )o// 
use  powdered-iron  cylindrical  cores,  toroids,  pot- 
cores,  or  cup-cores,  Lenkurt  offers  you  an  economical 
source  of  precision-made  parts  for  quick  delivery. 

POPULAR  DIAMETERS  are  supplied  from  stock  dies.  These 
include:  Cylindrical  cores  with  or  without  inserts 
from  0.195  to  3-375  inches;  toroids  from  0.800  to 
3.375  inches;  pot-cores  from  0.930  to  3-375  inches; 
and  cup-cores  of  0.590  and  0.937  inches.  Lineal 
dimensions  can  be  made  to  meet  most  specifications. 

ALL  SIZES  AND  TYPES  ar^  available  in  a  wide  range  of 

I 

powdered -iron  materials  to  suit  your  requirements. 
Write  for  details  or  a  quotation  on  your  needs. 

LENKURT  ELECTRIC 
j.-  SALES  COMPANY 

San  Corlos  1,  Californio 


THE  ELECTRON  ART  (csntiiiMd) 

screen  cylinder.  This  assembly  is 
then  enclosed  in  a  ceramic  cylinder 
around  which  the  plate  helix  is 
wound. 

In  describing  the  proposed  line  of 
tubes  at  the  1951  National  Elec¬ 
tronics  Conference  in  Chicago, 
Vernon  J.  Fowler,  Research  Assist¬ 
ant  at  the  University  of  Illinois 
listed  the  following  advantages: 

The  principal  improvement  over 
other  amplifiers  is  simply  that  the 
transmi.ssion-line  tube  can  be  de¬ 
signed  for  higher  impedance  levels 
and  consequently  for  higher  gains 
per  unit  length.  The  maximum  im¬ 
pedance  level  that  can  be  accommo¬ 
dated  by  other  components,  such  as 
transmission  lines  and  couplings, 
transducers,  detectors  and  antennas, 
determines  the  amount  of  gain  that 
can  be  realized  in  practice.  Addi¬ 
tional  improvement  may  be  possible 
if  suitable  wide-band  impedance 
transformers  can  be  developed; 
except  for  noise  level  considerations 
it  should  be  feasible  to  withstand 
considerable  loss  in  such  trans¬ 
formers,  since  such  losses  are 
readily  made  up  in  the  transmis¬ 
sion-line  tube  at  its  increased  im¬ 
pedance  level. 

A  second  improvement  is  the 
elimination  of  an  intrinsic  upper 
bound  on  the  band-width.  How¬ 
ever,  since  other  limitations,  such 
as  electron  transit-time  effects  and 
wave-guide  effects,  impose  physical 
limitations  at  slightly  higher  fre¬ 
quencies  than  the  usual  band-width 
indices,  this  improvement  may  not 
always  be  very  great. 

A  third  potential  advantage  lies 
in  the  bilateral  feature  of  trans¬ 
mission-line  buildup.  If  the  multi¬ 
wire  impedance  matching  tech¬ 
niques  that  have  been  developed 
can  be  proved  workable,  transmis¬ 
sion-line  tubes  may  have  important 
I  future  applications  as  broad-band 
bilateral  repeaters. 

New  British  Tube 
For  High-Speed  Photos 

A  NEW  TYPE  of  image  converter 
tube  capable  of  photographing 
phenomena  occurring  at  one-hun¬ 
dred  millionth  of  a  second  was 
shown  by  Muliard  Electronic 
I  Products  Ltd.  at  the  National  Radio 
Exhibition  in  England.  The  in¬ 
troduction  of  a  grid  enables  the 
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$TtOIO$COfCS  •  VAIUCS  •  SOUND-lfVll  MlTIIS 


SIGNAI  CiNftATOIS  •  OSCillATOIS 


WAVf  ANAlT2il$  •  DtSTOITlON  MfTItS 


IMftOANCi  STANDAtPS  •  VACUUM  TUtI 


IIOAPCAST  MONirOiS  •  fAlTS  AND  ACCISSOttlS 


SIMPLE 


INSTANCE  LIMIT  BRIDGE 

Direct  Reading  in  Percentage  Deviation 
over  Range  of  ±20% 
from  1  Ohm  to  1,111,111  Ohms 

The  new  G-R  Resistance  Limit  Bridge  uses  a  conventional 
ual-arm  Wheatstone  bridge  circuit,  supplied  from  a  constant 
Itage  d-c  source. 

The  built-in  resistance  standard  is  composed  of  seven  Type  510 
ade  Resistors,  adjustable  from  1  ohm  to  1,111,111  ohms  in  0.1 
1  steps. 

The  indicating  meter  shows  percentage  difference  between  the 
own  and  the  built-in  standard  over  a  range  of  ±2!!f/o  on  a  meter 
:ale  of  which  is  colored  gold  for  5%  limits  and  silver  for  10% 
as  an  aid  to  rapid  operation. 

sensitive  relay  can  be  substituted  for  the  indicating  meter  to 
:  various  types  of  rejection  or  selection  mechanisms  for  automatic 
sorting  or  inspecting. 

The  instrument  can  be  used  as  a  conventional  Wheatstone  bridge. 
H  Its  accuracy  is  adequate  for  a  large  majority  of  resistance  measurements. 
V  Its  ability  to  measure  resistances  up  to  one  megohm  without  added  booster 
■  voltages  increases  its  utility  consiaerably. 

■  Asa  limit  bridge  its  accuracy  is  ±0.5%  or  better;  for  matching  pairs  of 
■  resistors  it  is  accurate  to  ±0.2%;  for  null  measurements,  with  an  external 
r  standard,  between  1  ohm  and  2  megohms  the  accuracy  is  ±(0.2%  plus 
'  accuracy  of  the  standard). 

The  instrument  is  a-c  operated  from  105-125  or  205-250  volts,  60  cycles. 
It  is  supplied  in  either  welded  aluminum  cabinet  or  relay-rack  models. 
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There’s  More  to  a 
Good  Filter  Than 
Meets  the  Eye! 


All  of  these  66  parts  are  from  a  single 
B&W  Toroidal-coil  type  discriminator 
only  1%"  square  by  3V2"  long  exclu¬ 
sive  of  terminals! 


Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  performance  and  effectiveness. 


Like  all  other  B&W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


FILTERS 

In  addition  to  *‘toilor>mado'* 
diKrin^notors,  B&W  offort  o 
comploto  lino  of  porformanco* 
provod  Bltort  including  high* 
poss,  low*pais,  bond-poll  ond 
bond  lupproiiion  typti. 


TOROIDS 

B&W  Toroidal  Coili  of  vori* 
oui  ityloi  and  iiz«i  oro  avail* 
obU  in  a  wid«  rang*  of 
inductancD  voluei  in  op«n, 
ihioldDd,  pottod  and  hormoti* 
colly  iDoUd  typoi. 


Barker  t  Williamson,  IncT] 

237  FaiHMd  Av«.,  Upper  Darby,  Pa. 


I  THE  ELECTRON  ART  (continiwil) 

tube  to  act  as  an  ultra-high-speed 
camera  shutter.  The  main  applica¬ 
tion  of  the  tube  to  date  has  been 
the  study  of  the  rate  of  burning 
of  explosives,  but  other  uses  are 
expected  to  be  found. 

The  optical  image  is  focused  onto 
the  photocathode.  The  resulting 
electrons  are  accelerated  toward  a 
luminescent  screen  where  they  form 
a  visible  image.  Shutter  action  is 
obtained  by  pulsing  the  accelerat¬ 
ing  voltage,  the  picture  appearing 
on  the  screen  for  the  duration  of 
the  voltage  pulse. 

A  number  of  problems  is  en¬ 
countered  in  the  application  of  these 
tubes  to  high-speed  photography. 
The  cesium/oxide-silver  photo¬ 
cathode  shows  little  sensitivity  to 
the  wavelengths  of  light  suitable 
for  single-shot  photographic  work 


I  N«w  Milliard  imaq*  conT«t1«i  hlgh- 
■peed  photography  tub« 

(4,200  Angstroms).  In  the  Mullard 
tube,  the  photocathode  is  made  of 
cesium/antimony,  which  has  a 
high  sensitivity  in  the  blue  region 
of  the  spectrum,  which  is  most  suit¬ 
able  to  high-speed  photographic 
work.  A  green  luminescent  wil- 
lemite  screen  is  normally  used,  giv¬ 
ing  a  picture  of  approximately  41 
inches  in  diameter.  The  diameter 
of  the  photocathode  is  approxi¬ 
mately  li  inches  so  the  tube  pro¬ 
vides  image  magnification  of  four 
times. 

During  the  development  of  the 
tube  it  was  found  necessary  to 
devise  a  special  technique  to  make 
cesium/antimony  cathodes  with 
very  low  resistance  in  the  order  of 
a  few  hundreds  of  ohms  per  unit 
I  square  as  compared  with  megohms 
I  in  the  case  of  normal  semitrans- 
,  parent  cesium/antimony  photo- 
'  cathodes  as  used  in  photomultipliers 
and  supericonoscopes.  These  pho- 
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STEATI] 


1 

TRIHGTH  1 

HORM'O**  } 
10 

10>NW^^ 


^pUJCd^GBMrfA  Ceramics  and  Steatite  for 
complete  aependobility  in  critical  applications 

General  Ceramics  low-loss  Steatite  sealed  leads  feature  superior  mechanical 
strength  that  insures  permanent,  positive  hermetic  sealing  under  practically 
any  operating  condition.  Immune  to  severe  thermal  shock,  they  are  easily 
soft-soldered  to  closures  without  developing  the  strains  that  are  an  incipient 
cause  of  trouble  in  many  other  types  of  leads.  There  are  no  rubber  or  plastic 

e.  Resistance  to  mechanical  shock  and  vibration  is 
shown  are  standard  and  can  be  supplied  promptly 
plete  information  on  these  and  for  consultation  on 
sis  to  your  specification,  phone,  call  or  write  today. 

XRAMICS  MB  SIEATin  COV. 

T*l«pK«n«  Nrtk  Ambf  4-5100 

fS  and  PlANTi  K  f  A  S  •  f  Y,  NIW  JtKSfV 


D  3349 


D  3346 


D  3405 


D  3540 


D  3342 


D  3350 


D  3638 
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THE  ELECTRON  ART 


tocathodes  have  an  average  sensi¬ 
tivity  of  20  microamperes  per  lumen 
to  tungsten  light  at  2,700  K. 

The  screens  used  can  resolve  50 
lines  per  millimeter  and  the  light 
can  be  efficiently  recorded  on  high¬ 
speed  orthochromatic  or  panchro¬ 
matic  emulsions. 

The  tubes  are  normally  operated 
at  6-kv  anode  voltage  and  S-kv 
screen  voltage.  The  cathode  of  the 
tube  is  pul.sed  with  a  60-volt  signal. 
For  certain  applications,  .scanning 
is  employed  with  writing  speeds  of 
60,000  meters  per  second  and  a 
resolution  of  1,600  lines  across  the 
field  of  31  inches  diameter.  In 
high-speed  moving  film  work, 
exposures  can  be  recorded  at  a  rate 
of  200,000  frames  per  .second  or 
faster. 


DESCRIPTION:  The  Berkeley  Model  S>03  Double  Pulse  Gen¬ 
erator  is  a  general-purpose  laboratory  instrument  that  produces 
either  single  or  paired  pulses.  Pulses  are  individually  variable 
in  width,  amplitude,  and  spacing.  Pulse  polarity  is  individually 
selectable.  Separate  connectors  provide  impedance  levels  of  50 
or  1,000  ohms  for  each  pulse  output. 

SPECinCATIONS 

•  PULSE  DIMENSIONS:  Positive  or  negative  as  shown  below 

tisi  ^  tj  ^  1^  MCAT  tm 

MC  ^  ^  r  O.IS^  u 


Super-Speed  Tape  Puller 
For  Computer  Memory 

High-speed  starting,  stopping  and 
reversing  with  notable  mechanical 
simplicity  are  features  of  a  new 
magnetic  tape  handling  machine 
recently  developed  at  the  National 
Bureau  of  Standards  for  use  with 
the  SEAC  computer. 

Using  two  large  tanks  for  storing 
tape  eliminates  need  for  high-mass 
reels.  These  tanks  hold  1,200  feet 
of  tape  and  are  just  wide  enough  to 


'  PUiH  SAAOWG  CONttNUOUUT  ' 

U  -  — —  VAIIAUC  '■  I  M  I 

»  0^  10^  MC 

PtMM  WIDTH  Of  lOTN 
PMMS  VAtlAMf 
0.10 -•  i.a^  MC 

•  REPETITION  RATE:  Internally  or  externally  controlled,  I 
to  1,000  cycles.  Push  button  single  cycle. 

•  CALIBRATION  ACCURACY:  Separation  dial,  ±5%  over 
entire  range. 

•  INPUT  POWER:  105  to  125  volts,  60  cycles,  90  watt. 

•  DIMENSIONS:  141/4"  x  9^4"  x  10^/4";  panel,  8"  x  13". 

•  NET  WEIGHT:  181^  lbs. 

•  PRICE:  $-440  F.O.B.  factory. 

TYPICAL  APPLICATIONS:  Checking  characteristics  of  high- 
resolution  electronic  circuits,  gates,  switches,  wide-band  ampli¬ 
fier,  measurement  of  resolution  time  of  counting  circuits,  etc. 

COMPLITI  INFORMariON  is  yours  for  the  asking;  please 
request  Bulletin  90)- E. 


Henheleu 


Fait  itarlin?  and  stopping  or*  mode 
postibls  by  eltmlnotion  ol  hsory  rsali. 
Taps  Uss  loosely  in  two  tanks  (ons  be¬ 
hind  the  other)  Just  wide  enough  to 
cleoT  tope 


Go^ifo^uztion 


2200  WRIGHT  AVENUE  s  RICHMOND,  CALIFORNIA 
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Chrome  plate  sparkling  —  baked  enamel 
finish  shining  —  all  snugly  packed  in 
special  cartons  and  ready  to  go —  20,000 
car  heaters.  The  last  of  the  lot  —  at  a 
good  profit,  too!  Production  costs  had 
been  cut  to  the  bone.  Bill  Johnson  was 
proud  of  that  record,  and  of  the  net  he 
would  show  at  the  end  of  the  month. 
Then  .  .  .  back  came  some  belated  field 
test  reports  on  a  trial  shipment.  The 
new  electrical  insulation  on  the  switch 
leads,  that  had  cost  a  few  cents  less, 
wouldn't  take  the  heat  and  vibration, 
and  was  cracking  off.  Unpack  —  replace 
insulation  —  repack  —  on  20,000  car 
heaters.  Net  result  —  no  net ! 


insulation.  Made  without  hardening 
varnish  or  lacquer  it  is  permanently 
non-stiffening  and  retains  its  flexibility 
from  — 67“F  to  1200°F,  with  color 
retention  up  to  300° F.  It  is  non¬ 
combustible.  The  easy-to-handle  tubular 
shape  provides  maximum  speed  and 
convenience  in  installation.  Patented 
braid  treatment  further  reinforced  by  a 
special  saturant  allows  BH  Ex-Flex  to 
be  cut  in  short  lengths,  spread  to  cover 
knobs  and  terminals,  yet  prevents  fray¬ 
ing  or  raveling. 


o, 


'ften  it’s  little  failures  that  chain 
reaa  into  big  losses.  Protect  your  prod- 
uas  with  BH  Extra  Flexible  Fiberglas 
Sleeving  —  permanently  flexible  insula¬ 
tion. 

Specifically  designed  for  low  voltage 
circuits  where  high  heat  resistance  and 
flexibility  are  vital  factors,  BH  Ex-Flex 
is  also  important  as  supplementary 


BH  Extra  Flexible  Fiberglas  Sleeving  is 
one  of  a  family  of  BH  insulations,  each 
designed  to  meet  particular  conditions 
in  service.  Give  us  a  few  facts  about 
your  requirements  —  produa,  tempera¬ 
tures,  voltages.  We  will  furnish  produc¬ 
tion  samples  for  testing. 

Address  Dept.  E-1 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


I 

k 


I 


ire  hf  an  mlaatre  Benttay,  Rarrli  pmreM  <V.  8.  Pat.  No.  8303.'330i.  *‘Flt>trf1u*'  U  Ret.  TM  of  Owani>Corntnf  Plbarglao  Cor». 
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clockrradios  are  the 


brands  equipp 


Itet-aiiM*  Sensions  Tinirrs  are  lower -priced 
than  other  de|>endable  iiiakea,  a  grow¬ 
ing  iniinber  of  chick -radio  maniifactiirem 
are  offering  bnyera  a  belter  value  for 
their  money. 

Make  any  compariaon.  See  for  yoiir- 
aelf  the  price-value  aiiperiorily  of 
.Seaaiona-equip|>ed  clock -radioa.  In  to¬ 
day's  more  com|ielitive  market,  thia 
im|M>rtant  talking  |Miint  ia  your  great- 
eat  aaaiirance  of  aucceaaful  sales.  .4dd 
the  quieter  operation,  unbeatable 
accuracy,  and  attractive  styling  of 
Sessions  Timers,  and  you  have  a  total 
number  of  iiu|>ortant  features  iin- 
iiiatched  by  any  other  clock-radio 
timer.  The  Seasioiia  fdock  f;onipany. 
Timer  Division,  Dept.  41,  Forest- 
ville,  Connecticut. 


One  oi  two  continuously  running  rollers 
ogainst  which  tape  is  pressed  when 
movement  in  that  direction  is  desired. 
This  technique  provides  very  lost  occel- 
eration 

clear  the  tape,  thus  the  tape  is 
stored  in  loose  folds  without  fold¬ 
ing  or  turning. 

In  the  new  system,  the  magnetic 
tape  rests  lightly  on  two  smooth¬ 
surfaced  rollers  that  rotate  con¬ 
tinuously  but  in  opposite  direction. 
Between  these  two  rollers  the  tape 
passes  through  magnetic  heads  for 
recording,  pickup,  and  erase.  When 
either  of  two  control  solenoids  is 
energized,  a  low-inertia  rubber- 
covered  roller  presses  the  tape 
against  one  of  the  smooth  rollers. 
This  quickly  .starts  the  tape  mov¬ 
ing  in  the  desired  direction. 

Electrostatic  Charge 

Several  problems  have  been  en¬ 
countered  in  developing  the  tape 
memory  mechanism.  For  example, 
the  tape  tends  to  acquire  an  electro¬ 
static  charge  as  it  passes  through 
the  drive  mechanism.  This  can  be¬ 
come  quite  troublesome  at  higher 
speeds,  causing  the  tape  to  cling  to 
the  walls  of  the  tank  as  soon  as  it 
leaves  the  drive  mechanism.  If  the 
charge  is  strong  enough,  the  tape 
may  continue  to  stick  at  the  top  of 
the  tank  until  it  backs  up  into  the 
mechanism  and  is  damaged  by  a 
sharp  fold.  At  present  this  problem 
is  being  taken  care  of  by  ionizing 
the  air  where  the  tape  leaves  the 
drive  unit  using  strips  of  alpha- 
emitting  polonium.  The  ideal  solu¬ 
tion  would  be  to  make  the  tape 
sufficiently  conductive  so  that  a 
charge  could  not  collect.  Experi¬ 
ment  indicates  that  base  material 
having  a  resistance  of  not  more 
than  a  few  megohms  per  unit  square 
should  be  satisfactory. 


I 
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A  SPFEt'  CARBON  COVPANY  subsidiary 


if  electronic  components  such  as  tubular  capacitors  are  your  problem 


Other  electronic  components 
also  built  in  quantity 
to  your  most  exacting  specifications 
for  stability  in  service 


DU  BOIS,  PENNSYLVANIA 


Complete  your  Omits  with  Resistors,  Coil  Forms  ond  Iron  Coros  by  Spoor  Rosistor  Corp.,  St.  Marys,  Po.  another  SPER  CARION  CO.  subsidiary 
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I  nW  OF  SANBORN  DIRSa  WRITING 

RICORDING  SYSTEMS 


WWTf  FOR^ 

COMPLETE 

CATALOG 


COMPLETE  SYSTEM  or  SEPARATE  COMPONENTS 

Sanborn  equipment  ^  available  as  complete  1-,  2-,  or  4-channel 
systems  ready  fat’ Use,  or  as  separate  instruments  (Amplifiers, 
Preamplifiers,  aflti  Recorders),  to  be  combined  or  integrated 
by  the  user  with  other  equipment. 

NO  INK  - 

Permanent  recOidC  are  produced  with  heated  stylus  on  heat 
responsive,  coMiMious  plastic  coated  chart  paper.  Elimination 
of  ink  permiti^  among  many  advantages,  use  of  the  recorder 
in  any  positioiS  **  ^ny  angle,  and  at  high  altitudes. 

RECTILINIMl  RECORDS 

Records  are  hi  true  recungular  coordinates  (with  negligible 
tangent  etvee),  permitting  more  accurate  correlation  when  two 
or  more  chaiieels  are  used  simuluneously. 

HIGH  TOK9UE  MOVEMENT 

The  writing  arm  is  driven  by  a  D’Arsonval  moving  coil  gal¬ 
vanometer  wkh  an  extremely  high  torque  movement  (200,000 
dyne  cms  pet  'cm  deflection).  Sensitivity  10  m.a./cm  deflection. 

WIDE  CHOICE  OF  PAPER  SPEEDS  AND 
RECORDING  CHANNELS 

Basie  choice  of  1-,  2-,  or  4-channel  models.  Single  channel 
standard  speed  25  mm/sec.,  slower  speeds  available.  Two  chan¬ 
nels,  10  speeds  —  5  and  O.S,  10  and  1,  25  and  2.5,  50  and  5, 
100  and  10  mm/sec.  Four  channel,  eight  speeds  —  50,  25,  10, 
5,  2.5,  1.0,  0.5,  and  0.25  mm/ sec. 

CODE  &  TIME  MARKINGS 

All  models  provide  a  means  of  inserting  timing  pips  in  the 
record  once  each  second  independently  of  the  paper  drive, 
and  code  markings  at  will. 

INTERCHANGEABILITY 

Ready  interchangeability  of  Amplifiers  and  Preamplifiers  in 
all  Sanborn  systems  permits  a  wide  variety  of  recording 
,  meBiiinations. 


If  your  prebkm  involv«$  rtcord* 
ing  Any  ph«n(>m«n4  (individuAllv. 
or  simultAnROus  rRcordinq  of  up 
to  four)  that  car  bt  AipfASiAd 
AiACtricAlty.  you  will  find  inborn 
AGuipmont  idAAliy  suiftd  to  your 
rAquirAmtnts, 


SANBORN 


I  NEW  PRODUCTS 

I  (continued  from  p  146) 

counter  are  13  x  11  X  7  in.  It 
weighs  approximately  12  lb  and 
operates  on  115  v,  60  cycles. 


Tiny  Panel  Mount  Switch 

The  Sessions  Clock  Co.,  Tyni- 
switch  Div.,  Forestville,  Conn. 
Model  PM  Tyniswitch  is  a  minia¬ 
ture  panel  mount  type  measuring 
only  11  X  A  xi  in.  and  weighing 
approximately  17  grams.  It  provides 
precision  snap  action,  long  life  and 
high  rating  at  low  cost.  The  new 
model  is  UL  rated  at  15  amperes  at 
125  V  a-c  and  7i  amperes  at  250  v 
a-c.  Movement  differential  is  0.010 
max.  Operating  force  required  is 
7  to  11  oz  and  release  force  is  2  to  3 
oz.  It  provides  the  following  cir¬ 
cuits:  spst  either  normally  open  or 
normally  closed  and  spdt. 


CAMBRIDGE  39,  MASS. 


Subminiature  Sliprings 

Naer  Corp.,  631  S.  Sepulveda  Blvd., 
West  Los  Angeles  49,  Calif.,  has 
developed  a  line  of  subminiature 
sliprings  that  are  fabricated  in  a 
special  mold  which  eliminates 
shrinking,  swelling  and  tempera¬ 
ture  effects.  They  feature  flexible 
leads,  specially  developed  insulation 
which  protects  against  breakdown 


•  •xnprtonat 
high  toiwN* 
ttrmngth 


iC9-1-U 

EC9-24I 

EC9-3-U 

EC9-44I 

EC9-S-U 

EC9-4-U 

EC9-7.U 

EC9-E4I 

EC9-10-U 


•  rtabUmnH 
mohhtn,  otts, 
eomalvm  Iwirm, 
a€id»,  alkalh 


EC9-1-N 

EC9-2-N 

EC9-3-N 

EC9^N 

EC9^-N 

EC9-6-N 

EC9-7-N 

EC9-«^ 

EC9-10-N 
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•  MIRAGLAS*  CORDS  ore  made  by  plying  fine, 
strong,  flexible  ftberglas  (filaments  of  glass). 
Available  either  treated  or  untreated.  Treat¬ 
ments;  oil,  neoprene  or  wax. 


Manufacturers  of  electrical  apparatus  and 
appliances,  repair  and  maintenance  depart¬ 
ments  and  rewind  shops  will  find  MIRA¬ 
GLAS*  CORDS  ideal  wherever  a  high  qual¬ 
ity  binder  twine  or  high  strength  tension 
member  is  required  for:  banding  field  and 
armature  coils  .  .  .  wrapping  string  bands 
on  small  armatures  .  .  .  protecting  front  of 
commutator  V-ring  .  .  .  reset  strings  •  •  •  ^ 
tying  slot  insulation  .  .  .  binding  on  V-ring 
extension  .  .  .  filling  in  winding  coils  •  .  . , 
lashing  ends  of  coils  in  large  motors  and  - 
generators— and  when  wax-treated  for  as¬ 
sembling  and  tying  wire  harnesses,  etc. 


For  MIRAGLAS  CORDS  OS  for  oil  other  ELECTRICAL 
INSULATIONS  you  con  depend  upon  MITCHELL- 
RAND  "Electricol  Insulation  Headquarters"  since  1889. 


Write  to  MITCH£LL-RAND  for  free  samples  and  descriptive  data 


A  PARTIAL  LIST  OF  M-R  PRODUCTS:  FI8ERGLAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  saturated  sleeving  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE.  PAPER,  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 

sleevings  •  impregnated  varnish  tubing*  insulating  varnishes  of  all  types •  extruded  plastic  tubing 


features.  •  • 


YES:  here's  an  inorganic  electrical  insulation  that  is  supe 
rior  in  every  respect  and  yet  costs  less  than  any  compar 
able  cordage  .  .  .  the  characteristics  speak  for  themselves 


*  Woven  of  hoerglot 
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to  1,000  volts  and  highly  polished 
silver  rings  to  reduce  torque  fric¬ 
tion  to  an  absolute  minimum.  The 
rings  are  rhodium  plated  to  reduce 
wear  and  retain  their  luster  and 
range  in  diameters  from  0.062  to 
0.250.  These  tiny  sliprings  are 
highly  desirable  for  gyros,  comput¬ 
ers,  guided  missiles,  aircraft  and 
many  other  electronic  applications. 


Miniature  Maitnetic  Head 

Computer  Research  Corp.,  3348  W. 
El  Segundo  Blvd.,  Hawthorne,  Calif. 
Model  HA102  miniature  magnetic 
head  was  developed  to  provide 
higher  component  density  in  mag¬ 
netic  memory  storage  systems.  The 
new  head  is  only  3  in.  in  diameter 
and  1  in.  long.  It  operates  at  fre¬ 
quencies  up  to  120  kc,  having  13.8 
mh  total  inductance  and  11  ohms 
of  d-c  resistance  and  is  stable  over 
wide  temperature  ranges.  It  re¬ 
quires  only  50  ma  of  writing  cur¬ 
rent  and  produces  0.4  volt  of  play¬ 
back  voltage  from  center  tap  to  one 
end. 


.^oto  »hows  two  Jonningt 
Vocwum  Voriobl*  Copoc* 
|lor$  in  position  in  final 
l^plifisr  soction  of  trans« 
which  is  housed 
in  the  single  cubicle 


AD  No.  4  OF  A  SERIES 

Another  Capacitor  Problem 
Solved— 


WIDE  RANGE  TUNING  Wfw 

Simplified  by  the  use  of 

JENNINGS  TYPE  U  Capacitor 


Other  requirements  esseniialjfor  this  Type  MW  Westinghouse 
transmitting  Unit  which  Jennings  Capacitors  helped  to  solve; 

A  Capacitor  of  small  physical  size.  High  voltago  capa¬ 
bilities.  Wide  frequency  range.  High  efficiency  and 
long,  trouble-free  life  under  all  climatic  conditions. 

The  Jennings  Flexible  Type  U  Capacitor  is  used  in  two  capac¬ 
ities.  from  60  to  300  mmfds.  in  the  lower  frequency  ranges  and 
from  10  to  150  mmfds.  in  the  higher  frequency  ranges. 

Another  problem  was  solved  by  using  the  Jennings  Type 
ATCS  neutralizing  capacitor  in  the  final  stage.  This  miniature 
unit  has  a  ra^e  of  10  to  120  mmfds.  plus  the  wide  safety  factor 
needed  in  this  transmitter. 

Write  us  for  information  regarding  your  own  Capacitor  problem. 
Literature  mailed  on  request 


JENNINGS 
TYPE  ATCS 
VARIASIE 
HIGH  VOITAGE 
NEUTRALIZING 
CAPACITOR 


Miinrowave  Switch 

G.  H.  Luhrs  &  Co.,  297  Hudson  St, 
Hackensack,  N.  J.,  has  developed  a 
microwave  switch  for  use  at 
X-band.  Repeated  operation  of  the 


Envelope  is  the  curve  of 
reflection  coefficient  vs.  frequency 
over  30  me.  bond 


O  Wide  Range  Sweeping 
Oscillator 

Frequency  Range:  50  kcs.  to  1000  mcs. 

Sweep  Widths:  At  least  30  me.  max. 

Sweep  Rate:  Synchronized  to  power  line  but 
can  be  operated  asynchronously  to  dis¬ 
play  amplifier  hum. 

Output:  100  mv.  max.  at  50  ohms. 

Frequency  Measurement:  By  calibrated  co¬ 
axial  wavemeter. 

Available  separately  as: 

The  Mega-Sweep  .  .  .  $395.00 

The  Calibrated  Mega-Sweep  $425.00 


Impedance  Match  Indicator 


Displays:  Reflection  coefficient  vs.  frequency 
over  30  me.  band. 


Frequency  Range:  10-1000  mcs. 


Resolution:  One  sine  wave  of  beat  note:  per 
me.  at  low  end,  per  2.5  mcs.  in  interme¬ 
diate  range,  per  5.0  mcs.  at  high  freqency 


Sensitivity:  Reflection  coefficients  between 
0.01  and  0.1  depending  on  frequency. 
Sensitivity  can  be  improved  by  use  of 
external  audio  filters  and  attenuators. 


UHF  Mega-match  complete  but  without  indicator 
oscilloscope . $895.00 

F.O.B.  factory 


KAY  ELECTRIC  COMPANY 


23  Maple  Avenue 


I 

i 
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Samples  promptly 
submitted  upon  request 
for  design,  pre*production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


NIW  PRODUCTS  (continiKi) 

switch  is  accomplished  in  accord¬ 
ance  with  the  following  schedule: 
(1)  With  no  voltage  impressed 
upon  the  coil  terminals,  maximum 
attenuation  is  achieved.  (2)  Volt¬ 
age  is  applied  to  coil  terminals  to 
achieve  minimum  attenuation.  (3) 
Voltage  is  removed  from  coil  ter¬ 
minals.  Attenuation  does  not  rise 
to  the  fully  maximum  value  until  a 
small  reversed  voltage  is  applied; 
the  maximum  attenuation  figure  is 
then  again  realized.  Weight  of  the 
switch  is  6  oz;  length,  1}  in.;  maxi¬ 
mum  attenuation,  40  db;  minimum 
attenuation,  1  db;  d-c  power  re¬ 
quired  for  operation,  6  watts. 


makers  of  the  finest  sets  use 


F-M/A-M  Tuner 


NATIONAL 


Dual'Concentric  Control 


Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  H.  Adaptation  of  a  proven  de¬ 
sign  for  locking  shafts  at  a  desired 
setting  is  now  available  on  a  dual- 
concentric  control.  Use  of  this  con¬ 
struction  will  allow  the  replacement 
of  two  panel  units  requiring  locked 
semipermanent  settings.  It  is  a 
dual-concentric  unit  where  concen¬ 
tric  operating  shafts  and  tapered 
jam  nuts  are  used  for  locking  the 
individual  controls  at  any  desired 
settings.  This  type  control  requires 
one-half  the  panel  space  of  two 
single  units. 


IRON  CORES 


Where  it’s  a  matter  of  protecting  a  maker’s 
reputation  for  quality  performance  ...  of 
unquestioned  dependability  on  the  battle¬ 
field  or  in  the  community — engineers  don’t 
gamble.  They  specify  precision-made,  per¬ 
formance-tested  cores  by  MOLDITE. 


r  COMPANY  i 

1410  Chestnut  Ave.,  Hillside  5,  N*  J.  ^ 

i  RMT.Mmy  linrtittntt.  tothr.Mmt  PfilMtk  Cilui  t  Atstc.  ImliiiPnM 

^  ;  HICHlnlAii.  VitW.mk kn.  Httlkii  133!  SnUi  FInir  C«Mi1472 

B  EittOnm.N.J.  CkkapIMI.  FaTittim. N. T.  liiAi|ri«.CiL  iNiuUm 
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Collins  Audio  Products  Co.,  P.  O. 
Box  368,  Westfield,  N.  J.  Type  46-S 


PERFORMANCE 


+  STABILITY 

TYPE  517 
OSCILLOSCOPE 


RISETIME— .007  usee,  or  less  (10% -90%) 
SWEEP  RANGE— .01  usee/em  to  20  usee/cm 
SENSITIVITY — I  v/em 
ACCELERATING  POTENTIAL  — 24kv 


The  Tektronix  Type  517  Cathode  Ray  Oscilloscope 
been  enthusiastically  accepted  by  research  and 
development  laboratories  throughout  the  country. 
A  partial  explanation  of  this  response  can  be  given 
«  all  in  terms  of  the  remarkable  operational  stability  of 
W  I  I  this 

1 1  In  order  that  usable,  meaningful  information  can  be 
4  obtained  in  the  range  of  operation  of  the  TYPE  517, 
it  is  necessary  that  a  high  degree  of  stability  be  de- 
^  ^  mmK  signed  into  the  circuits. 

HB  As  an  illustration,  the  photographs  reproduced  be- 

a|B  low  show  a  .045  usee  pulse,  initial  rise  time  .001 

TEKTRONIX  TYK  517  usec,  recurring  at  a  rate  of  5cps.  The  sweep  is  being 

triggered  by  each  pulse,  and  is  operating  at  a  rate 
of  0.01  usec/cm.  The  photograph  on  the  left  is  a  continuous  exposure  over  a  twelve  hour 
period  during  which  the  line  voltage  varied  between  115v  and  1 25v.  The  photograph  on  the 
right  is  a  five  minute  exposure  taken  immediately  after  the  long  exposure. 


Factors  contributing  to  the  excellent  performance  and 

stability  of  the  Type  517  are:  - 

Use  of  highest  quality  components.  WnLJ|fi|j||l£4 

Electronic  regulation  of  indicator  heaters,  CRT  gun  voltage,  and  (^i|WIJ#TfT ) 

other  critical  voltages  against  both  load  and  line  changes.  jf^^NC.^ 

Five  stages  of  distributed  vertical  amplification.  ^ 

A  triggered,  hard-tube  bootstrap-type  sweep  circuit. 

Adequate  forced  ventilation  of  both  indicator  and  power  supply  units. 

TEKTRONIX  TYPE  517  CATHODE  RAY  OSCILLOSCOPE,  $3500  F.O.R.  Portland,  Oregon 

TEKTRONIX,  In  C  e  p.  O.  Box  831 ,  Portland  7,  Oregon 

ATwater6357  Cables:  Tektronix 
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MAKE  YOUR  MARK  WITH  MARKEM 

Whon  your  products  need  marking  for  Identifieation,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  Machine  Company,  Keene  5,  New  Hampshire. 


SIHCC  i9il 


Bardwell  &  McAlister’s  Line  of  Television  Lights 
TV  SPOTS*  Designed  for  Television 

Studios  and  Stages 


Drawing  upon  their  sixteen  m 

years  of  experience  in  the  pro- 

duction  of  studio  lights  used  by  /  \  MODEL  SOOO 

the  motion  picture  industry,  _ 

Bardwell  &  McAlister,  Inc.  now 
offers  a  complete  new  line  of 
lights  especially  designed  and 
engineer^  for  TV  stage  and  IBH 
studio  lighting. 

Paint  with  Light  jMHk 

Painting  with  light  is  the  ability  to 

control  the  light  source,  in  order  to 

emphasize  the  necessary  highlights  M 

and  the  all-important  shadows.  Only 

through  controlled  light  can  the  scene  A  A 

or  subject  be  given  the  desired  bril-  **°®“  looo/iooo 

liance,  beauty  and  third  dimensidnal 

effects.  Wm  ^^^BB 

0«r  Specialists... 

are  always  ready  to  assist  and  advise  *®*''^*® 

your  engineering  staff,  so  that  your 
studios  and  stages  will  be  fully  equip¬ 
ped  to  properly  "Paint  with  Light.” 

Write  for  complete  specifications  and  prices  of  these  TV  SPOTS.  Address  Dept.  68. 


NEW  PRODUCTS  (cmtinutd) 

f-m/a-m  tuner  ha.s  available  two 
output  impedance.s ;  500  ohms 

through  an  output  transformer  and 
high  impedance  directly  off  the 
plate  of  the  6J5  through  a  coupling 
capacitor.  The  tuner  also  has  an 
f-m  squelch  available.  When  higher 
sensitivity  is  required  the  squelch 
may  be  switched  out  allowing  full 
sensitivity  of  between  5  and  10  |xv. 
Electrical  characteristics  are  as  fol¬ 
lows:  power  source,  110  v  a-c,  60 
cycles;  power  consumption,  126  w; 
f-m  sensitivity,  10  |xv  average ;  a-m 
sensitivity,  80  (zv  average;  i-f  band¬ 
width  (f-m),  150  kc;  image  ratio 
(f-m),  1,500  to  1;  i-f  (f-m).  10.7 
me;  antenna  input,  300  ohms;  fre¬ 
quency  response  of  audio,  50  to  15 
kc  plus  tone  control  variation  of  10 
db  up  or  down.  Price  of  the  unit 
is  $295.50. 


Miniature  Relay 

The  Hart  Mfg.  Co.,  Hartford, 
Conn.  The  Diamond-H  aircraft- 
type  hermetically  sealed  miniature 
relays  are  4-pole  double-throw  units 
that  are  designed  to  meet  the  re¬ 
quirements  of  USAF  specification 
MIL-R-5757  and  exceed  several 
standard  requirements  by  signifi¬ 
cant  margins.  The  relays  give  oper¬ 
ational  shock  resistance  in  excess 
of  50  g,  and  will  not  drop  out  until 
voltages  of  7  or  less  are  reached. 
Designed  for  operation  in  tempera¬ 
tures  ranging  from  —65  C  to  -1-200 
C,  they  have  given  satisfactory  test 
results  over  a  much  wider  span. 
Transit  time  is  approximately  one 
millisecond.  Insulation  resistance  is 
in  excess  of  600  megohms.  Contact 
ratings  are  2  amperes,  28  v,  d-c;  2 
amperes,  115  v  a-c  including  400 
cycle;  inductive,  noninductive  and 
motor  loading. 


_ %L 

marks 
them  all 

FRBM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING  — Since  1911 

Markczn  methodg,  machines,  type  and  inks  have  been  marking  the 
prtxlucts  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapra.  No  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 
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Synchroscope 

Browning  Laboratories,  Inc.,  750 
Main  St.,  Winchester,  Mass.  Model 


BARDWELL  &  McALISTER 


2950  ONTARIO  STREET 
BURBANK,  CALIFORNIA 


T 


Making  little  ones  out  of  big  ones... 


Many  a  design  problem  has  been  simplified  by  the 
Westinghouse  ability  to  reduce  transformer  size 
and  weight. 

Here,  for  example,  is  a  case  where  a  transformer 
was  required  to  work  in  a  voltage-doubler  circuit  at 
1 8,000  volts.  The  old  model  created  a  space  problem. 

First  step  in  redesigning,  Westinghouse  engineers 
applied  a  smaller,  lighter  Hipersil®  Core.  That, 
plus  improved  insulation,  made  it  possible  to  reduce 
coil  size  and  spacing.  Then  a  wet-process  porcelain 
cap,  with  integral  tube  sockets,  eliminated  the  need 
for  stand-off  insulators.  The  net  result  was  an  over-all 
reduction  of  30%  in  both  size  and  weight  of  the 
completed  power  unit  .  .  .  with  a  great  big  bonus: 
The  saving  to  the  equipment  assembler  in  installation 


costs  alone  made  the  new  design  highly  profitable,  r 

because  itwas  no  longer  necessary  to  wire  tube  sockets.  ^  | 

Savings  like  this  are  available  to  you,  too.  If  size,  ^  | 

weight,  performance,  or  quantity  production  have  t  ’ 

any  bearing  on  your  transformer  problem,  call  your  ]  ^ 

Westinghouse  representative,  or  write  Westinghouse  • 

Electric  Corporation,  Specialty  Transformer  Depart-  j  j 

ment,  Sharon,  Pennsylvania.  j.7o«iu  -  j 
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Electronic  Equipment. 


(continued) 


NEW  PRODUCTS 


P4-EX  synchroscope  is  designed  for 
those  applications  requiring  a  trig¬ 
gered  sweep.  An  internal  trigger 
generator  with  continuous  adjust¬ 
ment  from  50  to  5,000  pps  enables 
the  scope  to  be  used  as  a  timing 
source.  The  triggered  sweep  is  con¬ 
tinuously  variable  and  calibrated 
from  1.0  asec  per  in.  to  25,000  osec 
per  in.  Output  triggers  may  be 
phase  1  from  500  asec  before  the 
sweep  to  500  a.sec  following  the 
start  of  the  sweep.  A  vertical  am¬ 
plifier  with  a  flat  response  from  5 
cycles  to  5  me  makes  the  unit  use¬ 
ful  for  examination  of  various  pulse 
waveforms.  The  P4-EX  u.ses  a  5-in. 
c-r  tube  and  is  hou.sed  in  a  compact 
steel  cabinet  14J  in.  high,  10  in. 
wide  and  16?  in.  deep.  Weight  is 


lord  JI/louiitings,of  Course! 


HERE  ARE  A  FEW 
LORD  MOUNTINGS 
DESIGNED  FOR 
ELECTRONIC 
INSTALLATION 


Lord  engineers  are  best  prepared  to  mount 
your  electronic  equipment  correctly.  They 
have  developed  thousands  of  mountings  for 
specific  conditions  to  deliver  maximum  pro¬ 
tection  against  shock  and  vibration. 

You  can  draw  from  this  reservoir  of  proved 
mountings  with  greatest  economy  and  speed. 

However,  if  your  electronic  equipment  de¬ 
mands  a  specially  designed  mounting.  Lord 
engineers  will  work  with  you  to  develop  the 
most  efficient  and  economical  mounting  you 
can  buy. 

Take  advantage  of  Lord  Engineering 
“know-how”  and  modern  production  facilities. 

For  immediate  consultation  call  or  write — 


TEMMOOr 

MOUNTINGS 


Airborne  Audio  Amplifiers 

Gertsch  Products,  Inc.,  Los  An¬ 
geles,  Calif.,  has  .started  production 
on  its  airborne  audio  amplifiers 
models  AA-IA  and  AA-IB.  The  as¬ 
sembly  includes  i  ATR  rack  with 
shock  mount  and  has  20  watts  out¬ 
put  with  controlled  response.  The 
amplifiers  were  developed  primarily 
for  p-a  and  entertainment  use 
aboard  aircraft.  Both  models  in¬ 
clude  variable  frequency  response 
by  means  of  a  4-position  filter  (for 
noise  suppression) ;  remotely  oper¬ 
ated  level  control;  and  dual  input 
circuits.  Model  lA  weighs  20  lb 
and  No.  IB,  23  lb.  Distortion  is  less 
than  6  percent  at  20  w;  input  level, 
zero  db  across  600  ohms,  1  mw ;  in¬ 
put  impedance,  600  ohms.  Input 
circuits  are  (a)  600-ohm  line  and 
(b)  600-ohm  carbon  microphone 


MUtTiriANE' 

MOUNTINGS 

(HoldRr  Typ«) 


DURtANK.  CALIFORNIA  CHICAGO  1 1,  ILLINOIS  DAUAS.  TEXAS 

)o«  B.  Hartley  Robert  T.  Doily  Bruce  O.  Todd 

Georqe  E.  ^hlmer  Kenneth  L.  Hanson  1613  Tower  Petroleum 

233  South  Third  Street  Perry  C.  Goodspeed.  Jr.  Buildinq 

Rockwell  9‘21S1  520  N.  Michigan  Ave.  PRospect  7996 

CHail..ton  6-7481  Michigan  2-6010 

DAYTON  X  OHIO  DHtOIT  2,  MICHIGAN  Vincrnt  Ellii 

W.  W«bct«T  Dalton  Eve»lt  C.  Vallin  Jack  M.  Weavnr 

238  Lalaytlt*  StrMl  7310  Woodward  Ave.  280  Madison  ATOnus 

Mlchiqan  8871  TRinily  5-8239  MUrray  Hill  5-4477 

rMlADElPHIA  7.  PENNSYIVANIA  illlC,  PCNNSYIVANIA 

Goorgo  P.  Harrington  Paul  E.  Dailey 

725  Widener  Building  Harry  C-  Sapper 

LOcust  4-0147  1635  West  12th  Street  2-2296 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA* 
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TOP 


Th«  WORKSHOP  was  the  first  manufacturer  to 
bring  out  a  complete  line  of  parabolic  ontennos. 
Today  these  antennas  are  recognized  os  the  top 
performers  for  all  microwave  frequencies.  This  is  the 
result  of  years  of  specialization  on  all  types  of  high- 


frequency  antennas  in  laboratories  with  the  finest 
research  and  test  equipment.  Normally,  we  can 
meet  your  requirements  with  our  standard  equip¬ 
ment  but  for  special  applications,  reflectors  con  be 
supplied  in  a  wide  range  of  sizes  and  focal  lengths. 


Series  7000  InclucJes  Models  6075,  6725  and  7275 


Fr««|w«ncy  Reng* 
ReRecfer  Sit* 
Oolfi  (dbr  epprexv  ( 
ev«r  Itotropic  rodiator)  ( 
Holf  Powtr  Angitt  (H  plan«) 

(E  plofi*) 


Model  6075 
5925  to  6175  AAcs. 

48'  72' 


652S  to  6873  Ma. 

7125  to  7425  ASo. 

96' 

48' 

72'  96' 

48' 

72' 

96' 

40.4 

35.0 

38.5  40.8 

36.0 

39.4 

42.0 

1.32° 

2.50* 

1.74°  1.32° 

2.42° 

1.61“ 

1.21' 

1.47° 

2.79° 

1.94°  1.47° 

2.70° 

1.81“ 

1.36' 

Inpwf  Impedonce  52  ohms  nominot 

VSWR  1.3  lo  1  or  better 

fewer  Rotlng  1  kw.  continvom 

f  elorlsotien  Either  vertical  or  Horizontol  avoitoble  at  time 

of  imtallation. 

Side  Lebet  25  db  down  or  better 
Input  Connection  UC-343  'U  choke  flange  fitting  for  RG-50,  U 
(^*x1^*)  preiMfrized  waveguide.  Stond- 
ard  fitting,  fecial  feeds  ond  fittings  on 
speciol  orders  only. 

Dish  end  Feed  Heaters  Avoiloble  for  oil  models.  The  dish  hooter 
capodties  range  from  400  to  4000  watts. 
The  feed  heater  draws  20  watts. 

Write  for  Parabolic  Antenna  Catalog 

THE  WORKSHOP  ASSOCIATES 

DIVtCION  OP  THE  OABRICL  COMPANY 

Specialists  in  High-Frequency  Antennas 

13S  Crescent  Read,  Needham  Heiehte  94,  Massachwtelte 


OTHER  STANDARD  MODELS 


MODEL 

NO. 

FREQUENCY 

(MCS.) 

GAIN* 

(08.) 

HALf  POWER  ANOU 

E  PIOM*  1  H  fimm* 

940 

2000 

920-940 

1700-2300 

19.0-28.0 

27.0-34.5 

19.75°-7.8° 

10.28°-3.65° 

17.75°-6.9° 
9.2°  -3.25° 

*Coin  ond  Holf  Power  Afiele«  ore  dependent  on  site  ond 
frequency  of  porobolot,  —  4,  6,  8  or  10  foot  dionteter. 


wTVAA,  MRAI0L|C  ANTESNA  COMPUTER  ywv. 


f If f  SUDf  ffUlf.— ThH  pocket  size  slid*  rule  qviddy  competes  dlometer, 
wovetength.  angle  end  gain  for  poroboltc  ofUennes.  fleverse  tide 
cwries  KC  freqwency  oNocetient.  conversion  tobies  ond  other  dote. 
Write  for  your  copy. 


and  every 
microwave 
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AKttOW  HAS  THSM  IN  STOCK i 


with  filtered  current  supply ;  output 
impedance  is  50-100-500  ohms. 


TV  Picture  Tubes 

Allen  B.  DuMont  Laboratories, 
Inc.,  Clifton,  N.  J.,  has  available 
two  new  all-glass  21-in.  rectangular 
tv  picture  tubes.  Both  employ  a  bulb 
that  results  in  a  picture  area  of  242 
sq  in.,  with  screen  face  made  of 
filter-glass  for  minimizing  reflec¬ 
tions  and  improving  contrast.  Type 
21EP4A  employs  the  bent  gun  for 
electromagnetic  focusing.  A  single¬ 
magnet  ion  trap  is  used.  Type 
21KP4A  is  one  of  the  Selfocus  Tele- 
trons  requiring  no  focus  controls  or 
circuitry.  It  provides  absolute  focus 
at  all  times.  The  latter  type  may  be 
used  as  a  replacement  for  either 
elec*  "lagnetic  or  electrostatic 
for  •  type  tubes. 


ARROW] 


ELECTRONICS  INC 


S2  CORTIANOT  ST.TNIW  YORK  7,  N.Y.  •  DIGBY  9-4714 

For  SoD«t  Speed  Direct  Western  Union  Wire 

TELETYPE  NY-1-472  ARROW  ELECTRONICS  -  WUX  -  N.  Y. 


Induction  Heater 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  announced  an 
improved  20-kw  induction  heater 
featuring  a  nonventilated,  dust- 
proof  NEMA  type  12  enclosure,  and 
designed  for  use  in  high-speed  an¬ 
nealing,  brazing,  hardening  and 
soldering.  Type  HM-20L1  heater, 
for  short-run  production  of  a  wide 
variety  of  parts,  has  variable  power 
adjustment  from  0  to  100  percent 
by  means  of  a  rheostat.  For  long- 
run,  higher-production  applications 
that  do  not  have  rapid  cycling, 
type  HM-20L2  heater  (without 
variable  power  adjustment)  is  rec¬ 
ommended.  Units  are  available  for 
operation  on  230,  460,  or  550-volt, 
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MEASURES  DC  VOLTS  ...  •well 
ot  OKillotor  frid  bf«t.  On#- 
megohm  rMitfor  in  ^rob* 
vMitt  circuit  loading. 


MEASURES  RESISTANCE  . . . 
•veil  ••  lookof  •  In  coogling 
cnpocHor  og  to  1000  nugnhnn. 


MEASURES  AC  VOLTS  . . .  fiKli 
o«  »ifnol  voltogo  on  gloto  of 
of  tiAo. 


For  oil  regular 
measurement* 
and  specialized 
measurements 
as  illustrated. 


Check  these 
Important 
features ... 

V  Accurate  laboratory  calibration. 


tf  Meter  electronically  proteaed 
against  burn-out. 

V  Metal  case  shielding  .  . .  extra 
stability  in  rf  fields. 


An  all-electronic  ac-operated  vacuum-tube  volt-ohmmeter  by  RCA 

ONLY  $4730. 

Includes  DC  probe,  AC  direct  probe  and  coble,  ground  lead,  and  alligator  clip. 


t/  Sturdy  200-niicroampcre  meter 
movement. 

d  Carbon-film  ItC  multiplier  re¬ 
sistors  . . .  dependability  plus. 

'i  Zero-center  scale  .  .  .  for  dis¬ 
criminator  alignment. 

^  Frequency  response  flat  from 
30  cps  to  approximately  3  Me. 

tf  High  ac  input  resistance  for 
greater  accuracy. 

d  Constant  dc  input  resistance .. . 
1 1  megohms  on  ail  scales. 

V  Negative  feedback  circuits  for 
greater  over-all  stability. 

d  Ohms  cable  always  positive . . . 
for  quick  leakage  measure¬ 
ments  of  electrolytic  capacitors. 

d  Polarity  reverse  switch  .  .  . 
eliminates  cable  switching. 

/  ±3%  over-all  accuracy  on  *dc 
scales,  and  a  3  X  on  ac  and  — dc 
scales. 


The  RCA  WV-77A  VoltOhmyst*  provides 
the  extra  features  you  have  tried  to  find  in  an 
inexpensive  VTVM.  Using  the  famous  Volt¬ 
Ohmyst  electronic  bridge  circuit,  200-micro¬ 
ampere  meter  movement,  and  carbon-film 
multiplier  resistors,  the  WV-77A  incorpo¬ 
rates  features  you  would  expect  to  find  only  in 
more  expensive  instruments.  Sturdily  built . . . 
calibrated  against  laboratory  standards  .  .  . 
and  backed  by  a  12-month  warranty  . . .  the 
WV-77A  has  the  durability,  versatility,  and 
accuracy  to  please  discriminating  customers 
such  as  service  technicians,  engineers,  ama¬ 
teurs,  and  military  personnel. 

As  a  DC  VeHmeter  it  measures  dc  from 
0.05  volt  to  1200  volts  in  five  ranges.  Uses 

I- megohm  resistor  in  isolating  probe;  probe 
has  less  than  2-uuf  input  capacitance.  Has 

I I- megohm  input;  useful  for  measuringhigb- 
resistance  circuits  such  as  oscillator,  div 
criminator,  and  avc. 

As  an  AC  VoHmator  it  measures  ac  from 
0.1  volt  to  1200  volts  rms  in  five  ranges. 


quate  for  measurement  of  power  line,  audio,! 
and  ultra-sonic  frequencies. 


As  a  wide-range  Ohmmeter  the  WV-77Af 
measures  resistance  from  0.2  ohm  to  1. 
billion  ohms  in  five  ranges.  Requires  onlyf 
1.5-volt  battery  as  burn-out  protection  in; 
measuring  such  low-power  elements  as! 
battery-type  tube  filaments.  z 

The  all-new  RCA  WV-77A  VoltOhmyst! 
comes  completely  equipped  with  probes  andf 
cables  as  illustrated.  For  complete  details, seel 
your  RCA  Test  Equipment  Distributor  today! 
...  or  write  to  RCA,  Commercial  Engineer-  ^ 
ing.  Section  42AX,  Harrison,  N.  J. 

Accessorias  Available  on  Order 

The  WG-289  High-Voltage  Probe  and  WG- 
206  Multiplier  Resistor  extend  the  dc  range 
of  the  WV-77A  to  50,000  volts. 

TheWG-264  Crystal-Diode  Probe  extends 
frequency  range  of  the  WV-77A  to  250Mc. 


Avoilabla  fram  yaur 
RCA  Tast  Equipmant 
Distributar 


•R.IX.  u.a.pu.oa. 

RADIO  eORPORATIOR  of  AMERICA 

ngr  #a«r/A4rsarr  uAmmitom.  m.j. 
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I  NEW  PRODUCTS  (coiiKiiutil) 

i  three-phase,  60-cycle  power  supply. 
Weijtht  is  approximately  3,600  lb. 


Courtesy  ArnoH  Co.,  Worsow.  Ind. 


HERE'S  an  "on-the-spot”  answer  to  the  problem  of 
providing  equipment  with  a  combination  of  push-pull 
and  rotary  control.  As  the  illustration  shows,  with 
only  a  single  S.S.White  flexible  shaft,  the  light  can  be 
swung  the  full  360°  arc  and  tilted  up  or  down  simply 
by  turning  the  control  knob  or  by  pushing  it  in  or 
pulling  it  out. 

The  same  idea  can  be  used  on  a  wide  variety  of  elec¬ 
tronic  equipment  containing  parts  which  must  be  regu¬ 
lated  from  more  or  less  remote  points.  Not  only  do 
S.S.White  flexible  shafts  offer  considerable  advantages 
in  terms  of  simplicity  and  economy,  but  they  also  give 
more  freedom  in  locating  the  coupled  parts  where 
desired. 


SEND  FOR  THIS  FREE  BULLETIN 

Bulletin  5008  has  essential  facts  and  data 
on  flexible  shafts  and  shows  how  to  select 
ond  apply  them. 


DINTAL  MFC.  CO. 


INDUSTRIAL  DIVISION 

Dept.  E,  10  East  40lh  St. 
HKlKi - new  YORK  16,  N.  Y. 


Western  District  Office  *  Times  Building,  Long  Beach,  Colifomia 


megohm.  Wattage  rating  varie.s 
from  0.25  to  1  watt.  They  are  avail¬ 
able  in  a  variety  of  resistance  wire 
alloys  and  impregnation  treatments. 


Oscilloscynchroscopes 

Brownino  Laboratories,  Inc.,  750 
Main  St.,  Winchester,  Mass.,  an¬ 
nounces  models  ON-5A  and  ON-5X 
oscillosynchroscopes,  each  featuring 
a  sweep  system  that  may  be  oper¬ 
ated  in  either  triggered  or  recur¬ 
rent  fashion  with  direct-reading 
panel  calibrations  of  sweep  speed. 
Sweep  writing  rates  are  continu¬ 
ously  variable  from  1.0  (isec  per 
in.  to  25,000  jisec  per  in.  Ver¬ 
tical  amplifiers  are  fiat  within 
±3  db  from  5  cycles  to  5  me.  Hori¬ 
zontal  bandwidth  is  from  d-c  to  500 
kc.  A  vertical  defiection  calibration 
source  of  0  to  2,  0  to  20  and  0  to  200 
volts  provides  a  convenient  means 
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NEW  PRODUCTS 


Mobile 

EQUIPMENT  .... 


maka  luia  your  cryitcda  or*  mod*  by  Standard  Pteio. 

For  yaon.  ooi  Crystals  hors  baan  standard  os  original  aquipmant 
with  laoding  monulacturars  ond  ior  raplocamant  potposas  by  larga 
oparotors  oi  mobila  aquipmant. 

Pradsa,  occurata.  Standard  Piaso  Crystals  ora 
f{  OTOilabla  ior  ALL  typaa  oi  mobila  communication 

'  aquipmant. 

■  Raquost  catalog  i  for  comploto  daialis. 


CARLISLE,  PENNSYLVANIA 


Limit  Switch 

General  Control  Co.,  1202  Sol- 
j  diers  Field  Road,  Boston  34,  Mass., 
I  has  developed  the  switch  illustrated 
I  for  use  in  applications  requiring  a 
I  compact,  lightweight,  long-life 
limit  switch.  As  a  direct-acting 
I  switch  it  has  no  inherent  bounce. 
Mechanical  lost  motion,  which 
would  delay  contact  operation,  is 
eliminated  because  instantaneous 
contact  is  made  at  the  same  fixed 
point  of  repetitive  plunger  travel. 
The  centrally-located  plunger  per¬ 
mits  easier  cam  design  and  acts  di¬ 
rectly  on  the  long  contact  spring  to 
I  insure  contact  transfer  with  maxi- 
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small 


OPEN  GEAR  TRAINS 

made  to  your  specifications 


!  for  determining  amplitude  of  verti¬ 
cal  input  voltages. 


IT  . 


Many  units,  such  as  timers,  transmitters,  vending  mechanisms,  and  similar  devices 
require  the  adoption  of  small  open  gear  trains  for  intermittent  duty. 

Beaver  Gear  Works  is  equipped  to  make  these  trains  to  any  degree  of  accuracy  required. 
Beaver  Gear  engineers,  knowing  what  is  expeaed,  and  qualified  to  assist  in  details 
of  fine-pitch  gear  applications,  can  advise  you  as  to  what  will  work  best  under  various 
MCMM*  or  conditions  and  can  specify  the  correct 

design. 

as  OH  year  gear  problems. 


A-C  Voltage  Regulator 

Sorensen  &  Co.,  Inc.,  375  Fairfield 
Ave.,  Stamford,  Conn.,  Model  1001 
a-c  voltage  regulator  has  a  regula¬ 
tion  accuracy  of  ±0.01  percent.  In¬ 
put  is  95  to  130  V  a-c,  single  pha.se. 
55-65  cycles;  output  voltage  is  ad¬ 
justable  from  110  to  120  v  a-c. 
Accuracy  is  guaranteed  at  room 
temperature,  for  a  resistive  load, 
an  input  variation  of  ±10  percent, 
and  over  a  two-to-one  load  change. 
The  unit  contains  only  four  vacuum 
tubes  and  no  relays.  All  tube  fila¬ 
ment  voltages  are  regulated  for 
long  dependable  life. 


FREQUENCY 

Stability 


££SO/VA 


WHIN  OTHATOI  FINISHES  manual  procedure  on  one  head,  another  coil  will  have  just 
been  completed.  By  synchronlzins  winding  and  handling  time  on  the  No.  102  Uni¬ 
versal  Hi-Speed  Coil  Winder,  you  get  maximum  production  per  operator.  Coils  up  to 
15,000  turns  can  as  a  rule  be  handled  efficiently  on  a  3-head  machine  at  a  maximum 
of  5000  rpm. 


WINDINO  STAttS  INSIANTIY  WITHOUT  DAN¬ 
CER  OF  WIRE  BREAKAGE  with  the  Over- 
end  tension.  The  first  turn  can  be  started 
tightly  against  the  spool  or  bobbin  head, 
improving  “lay”. 


WIRE  BREAKAOE  DETECTOR  is  Optional 
equipment  for  stopping  arbor  promptly 
when  wire  breaks  or  nms  out.  This  re¬ 
lieves  operator  of  having  to  watch  wire 
spool  continually  and  prevents  counting 
of  turns  when  wire  is  not  being  wound. 


READgY-ADJunABU  TRAVERSE  MECHANISM  permiu  winding  any  length  of  coil  from 
1/16  in.  to  2  13/16  in.  without  changing  cams.  A  single  setting  apptiei  to  all  the 
winding  heads. 


Wrif  for  Mhtki  102-H 

UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providonce  1,  R.  I. 


ELECTRONICS  — January,  1953 


makes  fibres  work  for  industry 


(conHfiMd) 


mum  spring  pressure.  Contact  ar¬ 
rangement  is  spdt,  spring  return. 
It  will  handle  up  to  20  amperes,  125 
volts  a-c,  noninductive. 


^MOSIHEtWtRMIUSCO 
MOSINEE.  WIS 

FMESTir  fMCTOtS  tIDMStD  t1 

WIStONSm  [OKSERV&TIDN  DEPT 


R-F  Interference  Filter 

The  Filtron  Co.,  Inc.,  131-05 
Fowler  St.,  Flushing,  N.  Y.,  an¬ 
nounces  production  of  a  new  15-am- 
pere,  28-volt  d-c,  r-f  interference 
filter.  The  unit  is  hermetically 
sealed,  with  AN  connectors,  and 
features  high  attenuation  from  160 
kc  to  400  me.  It  is  specially  designed 
for  aircraft  applications. 


Many  Industrial  Products  Start  Here 


Mosinee  “fibres  that  work  for  industry” 
depend  upon  a  reforestation  program 
which  not  only  assures  trees  for  the  future 
but  protects  our  forests  today.  Mosinee 
Industrial  Forests,  augmented  by  aid  in 
planting  waste  land,  make  raw  material 
supply  secure  and  ever-growing.  From 
seedlings  to  technically  controlled  papers, 
MOSINEE  safeguards  every  step  in  the 
process  of  making  Mosinee  Fibres  that 
work  for  industry. 


Mobile  Converters 

Mallard  Mfg.  Co.,  6026  North 
Keystone  Ave.,  Chicago  30,  Ill. 
Types  ION,  20N  and  76N  convert¬ 
ers,  providing  improved  mobile 
operation  on  the  amateur  bands 
indicated  by  the  model  numbers, 
utilize  6AB4  oscillators  which 
function  eflficiently  even  with  low 
battery  voltages  common  during 
subfreezing  temperature  periods. 
Model  10-20  converter  provides 
operation  on  both  the  10  and  20- 
meter  bands  and  is  available  with 
or  without  built-in  noise  limiter. 
Band  switching  is  accomplished 
with  a  new  two-position  sliding 
switch  board  that  permits  ex- 


MOSINEE  PAPER  MILLS  CO.,  Mosinee,  Wis. 
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A  compact,  lightweight, 
wideband  oscillograph... 


MHi 

334"A  for... 


•  field  maintenance  of  microwave,  radar,  and 
pulsed  systems. 

•  setting  up  relay  links,  transmission  line  termina¬ 
tions,  mobile  communication  systems,  etc. 

•  testing  odrbome  equipment,  os  well  os  testing 
mobile  ground  equipment. 

•  trouble-shooting  ond  maintaining  electronic 
computers,  television,  telemetering,  and  associated 
circuits. 


The  Du  Mont  Type  334-A  is  a  small,  highly  portable,  wideband 
oscillograph  intended  for  general  field  engineering  and 
maintenance.  • 


Utilizes  Type  2AP1-A  cathode-ray  tube  with  a  magnifier,  and 
calibrated  scale  with  variable  illumination.  Produces  a  trace  of 
high  resolution.  « 


Both  driven  and  recurrent  sweeps  ore  provided  in  three  ranges 
from  50  to  50,000  cycles  per  second  for  recurrent  s^reeps,  and 
from  280  to  5  /i  seconds  duration  for  driven  sweeps. 


Inputs  include  a  high-impedonce  input  with  three  attenuator 
positions;  a  low-impedance  position;  and  a  Vt-n  second  delay  line 
terminated  by  a  10-step  attenuator  with  a  total  of  20  db  attena- 
ation  in  2  db  steps,  plus  a  fine  gain  control.  Deflection  factor 
of  vertical  amplifier  at  full  gain  is  0.3  p-p  volt/inch  with  frequency 
response  of  amplifier  within  30%  from  40  cycles  to  2.5  MC.  Pulse 
response,  0.14  /t  second.  ^ 


Weight:  less  than  30  lbs.  Overall  dimensions  (including  eye- 
shade):  only  8"  X  9"  x  21".  Operates  from  power  source  of  115  ± 
10  volts  at  any  frequency  between  50  and  1200  cycles  per  second. 


In  addition  to  sturdy  metal  carrying  cose,  Type  334-A  is  supplied 
with  two  probe  assemblies,  two  1 0-foot  coaxial  patching  cords, 
and  15-foot  power  cord. 


ALLEN  B.  DU  MONT  LABORATORIES,  INC.,  INSTRUMENT  DIVISION  •  CLIFTON.  N-J.' 
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NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA,  NEW  JERSEY 


NEW  PRODUCTS  (cMtiniitd) 

tremely  short  leads,  thus  assuring 
high  efficiency  for  two-band  opera¬ 
tion.  Descriptive  literature  is 
available. 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans¬ 
formers  are  available  in  all  stand¬ 
ard  sizes  to  meet  MIL-T-27  speci¬ 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  weU  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


Slug-Tuned  Coil  Form 

Cambridge  Thermionic  C(»p.,  437 
Concord  Ave.,  Cambridge  38,  Mass. 
Type  LS-8  slug-tuned  coil  form  fea¬ 
tures  silver-plated  phosphor  bronze 
clip  terminals  which  cannot  loosen. 
Height  is  23/32  in.;  maximum 
diameter,  i  in.  Coil  form  is  of 
grade  L-5  silicone — impregnated 
ceramic.  The  slug  is  provided  with 
a  spring  lock.  All  metallic  parts 
except  clips  are  cadmium  plated. 
The  unit  is  supplied  complete  with 
slug  and  all  mounting  hardware. 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2VA  to  5KVA. 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REAaORS  •  FILTERS  •  CHOKES 
TV*  RADIO  •  ELECTRONICS 


Engineering  and  development  facilities 


Milliampere  Stabilizer 

North  American  Philips  Co., 
I  750  S.  Fulton  Ave.,  Mt.  Vernon, 
I  N.  Y.  A  new  Norelco  MA  stabilizer 
I  is  designed  specifically  to  hold  tube 
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Precision  Electro-JI/lechanical  Equipment 

. . .  for  All  Industries 


HTinS  OFFERS  COMPLETE  ENGINEERING, 
PRODUCTION  AND  ASSEMBLING  FACILITIES 


Take  an  intricate  electro-mechanical  product  in 
the  pilot  stage  .  .  "iron  out  the  kinks".  .  .  mass 
produce  it  .  .  .  and  assemble  it  with  finest  preci¬ 
sion.  That's  the  service  Atlas  "Precisioneers"  ofFer 
American  Industry.  Extra  hands  to  speed  the  out¬ 
put  of  vitally  needed  products  that  must  be  sub¬ 
contracted. 

I  Atlas  has  an  engineering  and  development  staff 
capable  of  designing  for  mass  production.  Skilled 
craftsmen  of  the  high  speed  machine  tools,  preci¬ 
sion  grinders,  gear  cutters  and  stamping  presses 


Experienced  and  exacting  operators  are  on  every 
assembly  line  to  assure  precision  finished  assem¬ 
blies.  , 

Atlas  "Precisioneers"  are  master  craftsmen  of 
every  step  of  the  way  in  producing  fine  precision 
electro-mechanical  assemblies  —  all  services  under 
one  roof,  under  one  responsibility.  Whether  you 
need  a  sub-contractor  to  mass  produce  assemblies 
for  you  or  a  source  of  supply  for  precision  parts. 
Atlas  offers  you  complete  facilities.  Speed  your 
production  —  write  for  "Precisioneers  For  Industry." 


I 


nnns 


mETRi  STRinpinc  ioirprrv 

KENSINGTON  AND  CASTOR  AVENUES  /S^T  l_  A  S 

PHiinoEiPHiR  24,  PEnnn. 
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NEW  PRODUCTS 


current  constant  at  any  given  set¬ 
ting  when  used  in  conjunction  with 
the  company’s  water-cooled  x-ray 
diffraction  equipment.  For  work 
where  extremely  constant  x-ray 
tube  current  is  important,  the  unit 
will  be  of  great  benefit  since  it  has 
three  ranges;  0.5  to  2  ma,  7  to  26 
ma  and  25  to  60  ma.  The  three 
stages  are  easily  selected  by  means 
of  a  three-position  lever  switch 
mounted  on  the  end  of  the  stabilizer 
chassis.  Safety  circuits  are  em¬ 
ployed  which  protect  the  x-ray  tube 
filament  from  excessive  heating 
and  at  the  same  time  permit  the 
regulator  to  be  turned  on  by  the 
main  pow’er  switch.  The  stabilizer 
holds  to  within  0.1  percent  any 
irregularities  in  the  x-ray  tube  fila¬ 
ment  current  due  to  such  things  as 
change  in  contact  resistance  or 
change  in  filament  characteristics 
due  to  heat. 


undeniabtf 


LANSING  COUPOMnOM 


Easy  comparison  tests  show  G-E  rectifier  quality 


tests  for  life  of  high-voHogo,  G-E  tolonkim 
roctifiors  made  on  convection -cooled  ond  forced 
ventilation  racks  (above)  indicate  that  fonvard 
resistance  increases  less  than  6%  after  10,(XX) 
hours  operation. 


Make  these  tests  yourself 
product  out  in  front  with 

Most  engineers  know  that  metallic  rec¬ 
tifiers  don't  follow  Ohm’s  law.  But  tests 
for  rectifier  quality  and  operating  char¬ 
acteristics  are  easy  to  make.  General 
Electric  invites  you  to  make  these  tests, 
and  compare  G-E  selenium  rectifiers 
with  any  others  on  the  market  today. 
You’ll  find  G-E  rectifiers  outstanding 
in  these  four  important  qualifications. 
LOWER  FORWARD  RESISTANCE.  This 
means  higher  output  and  cooler  op)era- 
tion — plus  lower  costs  in  circuit  com¬ 
ponents  and  design. 

LESS  BACK  LEAKAGE.  For  higher  effi¬ 
ciency,  as  well  as  higher  output  and 
cooler  operation. 

COOLER  OPERATION.  Due  to  both  of 
the  abovecharacteristics;because  there’s 
less  heat  to  dissipate,  less  ventilation 
is  required. 

LONGER  LIFE.  Expected  life  at  rated  out¬ 
put:  over  60,000  hours! 


— and  you’ll  keep  your 
G-E  selenium  rectifiers 

For  details  on  comparison  tests  of 
selenium  rectifiers,  write  for  Bulletin 
GEA-5524  to  Section  461-19,  General 
Electric  Co.,  Schenectady  5,  N.  Y.,  or 
arrange  for  test  details  and  sample  units 
through  an  authorized  G-E  agent  or 
your  nearest  G-E  office. 


high-voltagB 

Selenium  Rectifiers 
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Test/  Grade, 
or  Match  Resistors 


150  and  200-kv  unita,  10,000  ohms 
per  volt. 


Precision  Resistors 

Shallcross  Mfg.  Co.,  Collingdale, 
Pa.,  has  announced  a  line  of  minia¬ 
ture  hermetically-sealed  resistors 
with  solder  lug  terminals  and  de¬ 
signed  to  meet  the  requirements  of 
JAN-R-O.I,  characteristic  A,  .style 
RBll.  Known  as  Akra-ohm  type 
1180,  the  resi.stors  are  only  19/32 
in.  long  X  i  in.  diameter  and  are 
rated  0.25  watt  at  250  v.  Resistance 
values  up  to  0.1,  0.3  or  0.4  megohm 
may  be  obtained  depending  on  the 
alloy  wire  u.sed  for  the  noninduc- 
tive  winding.  This  and  other  types 
are  fully  described  in  bulletin  R-3b. 


PR-5 

RESISTANCE  COMPARATO: 


External  Phasing 
Potentiometer 

De  Jur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City,  N.  Y., 
has  added  the  C-200  series  to  its 
line  of  precision  potentiometers,  de¬ 
signed  and  engineered  for  precision 
instrument,  computer  and  military 
applications.  These  units  are  avail¬ 
able  singly  or  ganged  up  to  any 
number,  and  still  maintain  the  same 
degree  of  mechanical  and  electrical 
accuracy  in  any  combination  of 
both  linear  and  nonlinear  resistance 
windings.  Mechanical  rotation  is 
360  deg  continuous  and  electrical 
rotation  320  deg  ±  1  deg.  Resist¬ 
ance  range  is  10  to  200,000  ohms 


Just  place  the  “unknown”  resistance  than  the  Standard  Resistor  against 
■cross  the  terminals  of  this  precision,  which  unknowns  are  checked.  Oper- 
froduction  Clippard  tester.  Even  un-  ateson  1 10  Volt — 60  Cycle  AC.  Range: 
Allied  operators  can  process  up  to  17  100  ohms  to  100  megohms;  reads  de- 

resistors  (of  ail  types)  ptr  minute,  viation  from  standard  on  any  of  three 
Working  to  an  accuracy  of  better  than  scales:  — 5%  to  -t-5%,  — 25%  to 
±1  %  through  the  entire  range  of  100  -|-30%  or  — 50%  to  -1-100%.  Size: 

ohms  to  100  megohms,  the  PR-5  is  a  18"  x  12"  x  12".  Weight:  approx.  32 
companion  instrument  to  the  famous  lbs.  For  complete  details,  write  for 
PC-4  Automatic  Capacitance  Compara-  Catalog  Sheet  t-E. 
tor.  With  it,  radio,  electfical,  resistor 

manufacturers  and  large  part  jobbers  ^ 

save  time  and  money  and  assure  un- 

erring  accuracy  of  inspection.  A  ^ 

Completely  self-contained,  the  PR-5  INSTRUMENT  LABORATORY  INC. 

requires  no  outside  attachments  other  1125  Bank  Stmt  •  Cincionati  14,  Ohio 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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FROMtONDON 


Two  controls,  a  mains  switch  f  1  ^ 

on  the  amplifier  and  a  trigger  on  the  \ 

gun,  make  the  operation  simple. 

■"M  No  flux  is  needed  and  standard  soft  solders 
can  be  used.  Unskilled  workers  can  operate 

Mthe  equipment  with  absolute  ease  and 
safety.  And,  since  the  ultrasonic  frequency 
employed  is  inaudible  to  the  human  ear, 
there  is  no  discomfort  to  the  operator. 

Here  is  the  practical  solution  to  the 
tinning  of  aluminum  and  its  alloys. 

You  can  learn  more  about  the  Milliard 
Ultrasonic  Soldering  Equipment  by 
mailing  the  coupon. 

Deliveries  can  now  be  made  im¬ 
mediately  from  stock. 


Id  the  soldering  of  aluminum  one  of  your 
production  difficulties?  Then  here’s  the  biggest  —  and 
best  —  news  for  you  in  years.  The  industrial  problem  of 
soldering  aluminum  and  other  metals 
that  form  refractory  oxides  has  at  last 
been  overcome  in  a  practical,  commer¬ 
cial  form  by  the  use  of  ultrasonics. 

The  new  soldering  equipment  devel¬ 
oped  in  the  Milliard  Research  Labora¬ 
tories  destroys  oxide  film  by  ultrasonic 
cavitation  and  provides  a  “  clean  ” 
metallic  surface. 

The  equipment  comprises  a  small 
elearonic  amplifier  for  supplying  the 
ultrasonic  power,  and  a  soldering  gun. 


The  Milliard  Ultrasonic  Soldering 
Gun  and  Amplifier.  The  unit  oper¬ 
ates  from  A.C.  mains  and  is  robustly 
made  to  suit  workshop  conditions. 


Mullard 


T*  Maltard  OvaraMB  LM.,  Elacttoak  Eq«la«imt  Dlvlslea. 
Cmtary  Hotm,  Shaftasbary  Avaaaa,  laaaan,  W.C.2.  EaqlaML 
la  USA— lataraatlaaal  EMtiaaMa  Carp..  137  Haitaa  M..  Maa  Vtrk  13.  N.  V 
BariaMaa  DteCrUalaa  M  IfaUarE  PradaaU  (a  Ika  VmUM  Stalaa 
Plaaat  land  full  infonnatton  of  Ifw  Muflarrf  Ofcraaomc  SoMtrmf  Cauipmcnl  to 

NAME . 


EUCTHONIC  TUBES  •  RADIO  •  TELEVUION  •  X-RAY  TUBIS  •  LAMK 
SCONTIFIC  INSTRU.MEN'TS  •  COMMUNICATIONS  EQUIPMENT 
MACNBTIC  MATERIALS  •  ULTRASONIC  GENERATORS 

Mullard  Ovarscas  Ltd.,  EIcctreiilc  Equlpmant  (Hvltloa,  Cantury  Houaa, 
Shaftatbury  Avanua,  LondM,  W.C.2,  England. 


ADDRESS 
CITY . 
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NEW  PRODUCn  (cwNaMR) 

up  to  ±  1  percent.  Linearity  accu¬ 
racy  is  up  to  ±  0.25  percent.  The 
potentiometer  is  rated  at  4  watts. 
Operational  life  is  1,000,000  cycles 
dependent  on  rating. 


YESTERDAY 


TV  Autotransformer 

RAM  Electronics  Sales  Co.,  7 
South  Buckhout  St.,  Irvington-on- 
Hudson,  N.  Y.  Type  X054  replace¬ 
ment  and  conversion  tv  autotrans¬ 
former  requires  less  driving  power 
than  a  true  transformer  and  yet 
provides  ample  high  voltage  and 
sweep  for  tube  sizes  up  to  21  in. 
rectangular.  In  sets  using  selen¬ 
ium-rectifier  voltage  doubler  cir¬ 
cuits  with  250  volts  B-f  supply,  the 
X054  produces  13.6  kv  with  a  boost 
voltage  of  430  v;  with  standard 
power  supplies,  it  produces  15  kv 
with  a  boost  voltage  of  600  v.  The 
unit  has  excellent  regulatian  and 
linearity  and  needs  no  special  coils. 
Its  new  high-permeability  ferrite 
core  combined  with  special  wind¬ 
ings  results  in  good  efficiency. 


The  control  console 


A  bank  of  84  Strothers- Dunn  Type 
112XAX  releys  thet  control  tndtcat>n( 
lifhts  corresponding  to  the  elarm  code. 


432  S“D  relays 
help  Philadelphia  report  '"''Fire/” 
in  8  seeonds 


In  8  seconds  after  the  alarm  box  lever  has  been 
pulled,  the  Quaker  City’s  new  fire  reporting  system 
receives  alarms  from  3200  local  boxes  and  dispatches 
them  to  the  proper  fire  house  and  its  alternates.  De¬ 
signed  by  Philadelphia  Electrical  Bureau  engineers, 
this  intricate  installation — the  most  modern  of  its 
kind  in  the  world— uses  432  standard  Struthers-Dunn 
relays.  Since  July  1949,  these  relays  have  been  in 
constant  service  and  not  one  has  required  adjustment, 
cleaning  or  service  of  any  kind. 


Channel  Converter 

Technical  Applunce  Corp.,  Sher¬ 
burne,  N.  Y.,  has  designed  a  chan¬ 
nel  converter  for  use  with  the 
Tacoplex  antenna  distribution  sys¬ 
tem.  It  beats  the  higher  channel 


STRUTHERS-DUNN,  INC.,  150  N.  13th  ST.,  PHILADELPHIA  7.  PA. 

SAlTIMOtC  •  eOSTON  •  tUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CIEVEIANO  •  DALLAS  •  DETROIT  •  KANSAS  CITY  *  LOS  ANGELES 
MINNEAfOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSRURGH 
ST.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 
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I  SUTPIY: 
fr600  volta,  200  Ma. 


C  SUmY: 

0-150  voitt,  S  Mo. 


FIIAMENT  SUFPIY:  6.3  volH  AC,  10  Amp.,  CT. 


DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  73%  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES:  10  millivolts  for  line  105-125  volts. 

73%  for  load  at  1 50  volts. 

RIPPLE:  5  millivolts  RMS. 


VOLTS 


100-325 
0-150  Bios 
6.3AC.n.* 


200-500 
6.3  AC.a. 


0-300 
0-150  Bios 
6.3  AC.a. 


0-500 
6.3  AC.a. 


#1  200-500 
#2  200-500 
#3  6.3AC.a. 
#4  6.3AC.a. 


0-500 
0-150  Bias 
6.3  AC.a. 


#1  0-500 
#2  0-500 
#3  6.3AC.a. 
#4  6.3AC.a. 


0-150  Mo. 
0-5  Ma. 

10  Amp. 


0-200  Ma. 
6  Amp. 


0-300  Ma. 
10  Amp. 


0-200  Mo. 
0-200  Ma. 
6  Amp. 

6  Amp. 


0-200  Ma. 
0-5  Mo. 

10  Amp. 


0-200  Ma. 
0-200  Mo. 
10  Amp. 
10  Amp. 


VOLTS  CURRENT 


0-500  0-300  Ma. 

0-150  Bias  0-5  Ma. 

6.3  AC.a. _  10  Amp. 

#1  0-600 
#2  0-600 
#3  6.3  AC.a.  10  Amp. 

#4  6.3AC.a.  10  Amp. 


0-600  0-200  Ma. 

0-150  Bias  0-5  Ma. 

6.3  AC.a.  10  Amp. 


0-1 000-Ripple  1 0  mv.  0-50  Ma. 
6.3AC.a.  10  Amp. 


0-1 200-Ripple  1 0  mv.  0-20  Ma. 
6.3AC.a.  10  Amp. 


0-500  Ma.  1250 


0-1000-Ripple  20  mv.  I  0-500  Ma.  1350 


Specify  your  voltage  and  current 
requirements.  Regulation  avail-  rrnirr 
able  .5%.  .1%.. 01%. 


*AII  AC  Voltages  are  unregulated.  All  units 
are  metered  except  Models  131  and  31^ 


I  units  designed  for  relay  rack  mounting  or  bench  use. 


I""""""' 


The  Kepco  Voltage  Regulated  Power 
Supplies  ore  conservatively  rated.  The 
regulotion  specified  for  eoch  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in- 
stnrment.  Write  for  specificotions. 
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L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 
Microwave  Transmission  lines  ond  Associated  Components 
16  West  61st  St  •  New  York  23,  N.  Y.  •  Circle  6-4760 
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landing 


signals  down  to  a  low-band  open 
channel.  For  example,  if  channel 
13  is  operating  in  a  region  where 
the  only  other  channel  is  4,  the 
channel  converter  located  at  the 
antenna  station  converts  the  signal 
to  channel  2  and  transmits  that  sig¬ 
nal  through  the  cables.  The  re¬ 
ceiver  operator  tunes  his  receiver  to 
channel  2  to  pick  up  the  channel  13 
signal.  The  converting  is  done  by 
means  of  a  crystal  oscillator  so  that 
there  is  no  drift  in  the  frequency. 


Open-Wire  Transmission 
Line 

JFD  Mre.  Co.,  6101  Sixteenth  Ave., 
Brooklyn  4,  N.  Y.,  has  developed  the 
Super-Gain  open-wire  transmission 
line  made  of  copper  wire  with  a 
steel  core  and  insulated  by  sturdy 
low-loss  polystyrene  spacers.  It  de¬ 
livers  i  the  decibel  loss  of  regular 
300-ohm  twinex  lead-ins.  Excellent 
for  long-line  set-ups,  it  has  a  400- 
lb.  breaking  point  tensile  strength. 
It  is  being  packed  on  spools  in  three 
lengths :  100,  250  and  600  ft. 


Vre  sorry,  but  we  think  it’s  only  fair  to  tell 
possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  OutI 


The  design  and  production  facihties  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 


We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facihties,  that 
for  some  time  we  may  not  be  able  to  serve  them. 


SWR  &  R-F  Power  Meter* 

M.  C.  Jones  Electronics  Co.,  96 
North  Main  St.,  Bristol,  Conn.,  an¬ 
nounces  a  new  line  of  small,  port¬ 
able  r-f  power  and  swr  meters. 
Model  MM700  series  Micro  Match 
operates  at  power  levels  of  0.1  to 
1,200  watts  over  the  frequency 
range  of  30  to  200  me.  The  instru¬ 
ment  weighs  less  than  2  pounds  and 
requires  no  external  source  of 
power.  It  is  desiged  for  use  in 
making  laboratory  measurements 


Any  change  in  the  situation  will  be  announced 
in  this  publication. 
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minings  CO.. INC 

40  MARBIEDAIE  ROAD,  T  U  C  K  A  H  0  E,  N.  Y, 


IN  CANADA  atlas  radio  CORP  ltd  TORONTO 


The  B  N  C  Connectors  shown  are  small, 
lightweight  Connectors  designed  for  use 
with  small  cables  such  as  RG-58/u, 
RG-59/u  and  RG-71/u.  Widely  used  for 
video  and  aircraft  test  equipment,  they  are 
recommended  for  frequencies  as  high  as 
3000  M.C.,  where  impedance  notching  is 
important.  The  B  N  C  series  is  used  suc¬ 
cessfully  in  the  region  of  microwave 
frequencies. 


Whether  your  connector  requirements  call 
for  the  B  N  C  series,  N  series,  the  new  C 
series  or  special  adaptations  of  standard 
connectors,  you  can  rely  on  Kings.  Our 
staff  of  highly  specialized  engineers  invite 
your  inquiries. 


afcntONKS 


SIZE  4-38”  X  5-^” 

11SV  60  CY  SINGLE-PHASE 


•  CAP.  START  AND  RUN,  5  MFD. 


•  TEMP.  RISE  40°  CONTINUOUS 
DUTY 


RATED  LOAD  1.2  AMP. 


REVERSIBLE 


PULL-OUT  TORQUE  2.S  IN.. LB. 
PULL-IN  TORQUE  2.55  IN.  LB. 
STARTING  TORQUE  2.65  IN.  LB. 


(COfltilllMd) 


NEW  PRODUCTS 


and  for  monitoring  both  transmit¬ 
ter  and  antenna  performance  in  the 
field. 


GH-368  HYSnRESIS  SYNCHRONOUS  MOTOR 


R-F  Interference  Suppression 
Filter 

The  Filtron  Co.,  Inc.,  131-06 
Fowler  St.,  Flushing,  N.  Y.,  has  in¬ 
troduced  a  smaller  and  lighter 
3-ampere  125-volt  a-c,  400-cycle 
subminiature  r-f  interference  sup¬ 
pression  filter.  It  features  high  at¬ 
tenuation  and  is  hermetically  sealed 
with  glass  solder  sealed  terminals. 
The  unit  is  designed  for  100  C  oper¬ 
ation. 


MOST  POWERFUL  MOTOR 


Portable  Radiophone 

Motorola  Inc.,  4545  W.  Augusta 
Blvd.,  Chicago  51,  III.  A  new  ver¬ 
sion  of  the  Handie-Talkie  portable 
f-m  radiophone  incorporates  an  ad¬ 
justable  squelch  that  reduces  the 
annoyance  of  tube  and  circuit  noises 
normally  encountered  in  an  f-m  re¬ 
ceiver  in  the  absence  of  a  signal. 
The  squelch  control,  mounted  on  the 
power-supply  chassis,  provides  a 
normal  operating  range  of  no¬ 
squelch  up  to  25  to  50-db  noise  re¬ 
duction.  The  portables  are  avail¬ 
able  with  either  wet  or  dry  cell 
power  supplies  for  operation  in 


OTHER  UNITS  AVAILABLE  IN  VARIETY  OF  SIZE, 
VOLTAGES,  AND  FREQUENCIES  .  .  .  ONE,  TWO, 
AND  THREE  PHASE.  I 

ElECTRIC  INDICATOR  CO 

CAMP  AVE.,  SPRINGDALE,  CONN. 

DISIONIKS  AND  AUNUPACTURIKS  Of  OOVIRNOR-CONraOlKO, 
Uir-STNCH*ONOUS,  OAAO-CUP,  DC  AND  AC  TACHOMITEA, 

SHUNT,  SERIES,  COMPOUND,  PERMANENT-AIAONET,  SPtlT- 
PIEID,  SEPARATELY  EXCITED,  UNIVERSAL,  INDUCTION,  RELUC¬ 
TANCE,  HYSTERESIS,  DC  a  AC  SERVO,  REELMOTOR.  TOTAUY- 
ENaOSED,  AC  DYNAMKAUT  RRAKED,  STARHIZED  HYSTERESIS, 

.  MIHTIPIE-SPEED,  PRECISION  ERACTIONAL  HORSE-POWER 
MOTORS  AND  OENERATORS. 


USZr-  EiECMONICS. 


The  SELENIUM  RECTIFIER  DIVISION  of 

Federal  Telephone  and  Radio  Corpomtion 

Offers  its  Outstanding  Engineering 
and  Manufacturing  Facilities  to 

GOVERNMENT  CONTRACTORS 


Consult  us  for  your  Aircraft,  Ground  and  Naval  Requirements 


Federal  has  years  of  experience 
in  meeting  military  specifications 


i.HE  Selenium  Rectifier  Division  of  Federal  -the  nation's  headquarters 
for  selenium  rectifiers— is  ready  to  serve  you  with  start-to-finish  produc¬ 
tion  of  power  supplies,  battery  chargers,  voltage  regulators,  engine 
starters,  cathodic  protection  and  other  units— compact,  rugged,  quiet, 
dependable  power  equipments  designed  for  any  DC  output 

Federal  knows  selenium  rectifiers.  Federal  has  unmatched  ix>wer  con¬ 
version  experience  ...  an  experience  backed  by  years  of  successfully 
meeting  the  rigid  requirements  of  contracts  for  military  equipments. 
And  Federal  has  the  capacity  to  deliver  your  orders- when  you  want 
them! 

Mail  us  your  specifications  today!  Write  to  Dept.  E-E13. 


Fra  3414-AS 
Ground  Aircraft 
Power  Supply 


DESIGNED 

AND 

BUILT  BY 
FEDERAL 


Hoavy^duty  Fedorel 
Selenium  Rectifier 


"America's  Oldest  and  Largest 
Manufacturer  of  Selenium  Rectifiers' 


Fra  3J41-CS-t)3 
Clip-itt  Vohagm 
Regulator 


FTR  3144-BS 
Aircraft  Power 
Supply 


federal  Telephone  and  Ihtdio  Corpomtion 


100  KINOSLANO  ROAD  CLIFTON,  NEW  JERSEY 

In  Conwin;  Fndnrol  Elnctric  AAonufocturing  Company,  Ltd..  Montrool,  F.  Q. 
'  Ekport  Okiribpton:  Intamationol  Standard  Elnctric  Carp.,  67  Irood  St.,  N.Y, 
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either  the  25  to  60-mc  or  the  162  to 
174-mc  bands. 


Miniature  Thyratron 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  GL-6727  miniature 
thyratron  tube  is  built  for  long-life 
use  in  mobile  and  aircraft  control 
circuits.  A  four-electrode  inert- 
gas-filled  unit  with  negative  control 
characteristics,  it  is  suitable  for  use 
in  relay  and  grid-controlled  recti¬ 
fier  applications.  The  tube  will 
operate  at  temperatures  ranging 
from  —76  C  to  +90  C.  It  has  a 
high  degree  of  mechanical  strength, 
low  grid-anode  capacitance  and  very 
low  grid  currant.  It  is  rated  for 
100-ma  average  plate  current. 


CT.C.’s  Nylon-Phenolic  Terminal  Retainers  Mean  More 
Advantages  . . .  More  Uses . . .  Than  Ever  Before 


In  making  available  ceramic  coil  forms  with  nylon-phenolic  terminal  retaining 
rings,  C.T.C.  now  enables  you  to  extend  your  use  of  these  components  con¬ 
siderably.  The  use  of  nylon-phenolic  in  no  way  impairs  the  moisture  and  fungus 
resistant  qualities  of  the  coil  form  assemblies.  The  nylon  rings  also  provide 
many  new  benefits.  For  example: 


Ixcallant  Sor  MfHar 
WlnSIngt.  Four  sop- 
oroto  f•^mtnak,  two  on 
•och  nyton-phonolic  ring, 
moon  socuro  individual 
connoctioni  for  each  coil 
load. 


Now  Advantago  Far 
SInglo  Flo  Windings, 

Torminob  can  bo  locatod 
obovo  or  bolow  winding, 
at  roquirod,  to  thorton 
wiring  to  circuit  olomontt. 


Soldoring  Sgocos 
DooMad.  Shapo  of  tor- 
minab  affords  two  tol- 
doring  tpocot  on  oodi, 
to  togrogato  coil  tormi- 
nations  from  circuit  wir- 


Tormlnols  Hold  So- 
curoiy  In  Flaco.  Firmly 
comontod  nylon-phonoUc 
rings  hoop  torminah  In 
oxoct  position.  No  sliding 
up  ordowa 


In  addition,  the  use  of  nylon-phenolic  rings  results  in  an  increase  in  Q, 
giving  improved  performance  over  metallic  rings.  All  materials  and  finishes 
meet  exacting  government  specifications.  Available  with  LST,  LS5,  LS6 
coil  forms. 


VTVM 

Electronic  Measurements  Corf., 
280  Lafayette  St,  New  York  12, 
N.  Y.  Model  106  vacuum-tube  volt¬ 
meter  is  specially  designed  for  field 
alignment  of  radio  and  tv  sets,  is 
completely  electronic  on  all  func¬ 
tions  and  ranges  and  has  five  a-c/d-c 
and  ohms  ranges.  Featuring  a  li-v 
range  for  both  a-c  and  d-c  volts,  the 
instrument  is  housed  in  a  molded 
Bakelite  case  that  measures 


SFICIAl  CONSUITINO  SIRVICI 

C.T.C.’s  experienced  component  engineers  are  at  your  service  —  without  cost  — 
to  help  you  secure  exactly  the  right  components.  When  standard  parts  are  unsuitable 
they  will  design  special  uniu,  working  closely  with  you  for  economical,  satisfactory 
results. 

Call  on  the  C.T.C.  Consulting  Service  at  any  time.  Just  write  to  Cambridge 
Thermionic  Corporation,  437  (Uncord  Avenue,  Cambiidge  38,  Massachusetts. 
West  Coast  stocks  maintained  by  E.  V.  Roberts,  5014  Venice  Blvd.,  Los  Angeles 
and  988  Market  Street,  San  Francisco,  Cal. 


custom  or  standard ...  ttif  gttaranteed  components 


nicntoNics 


TH(  LaPOINTt  PLASCOMOLO  CORPORATION 
kV-ndsOf  lo<Al.  Conn»c»i<w» 


Rotary  Selector  Switch 

United  States  Instrument  Corp., 
409  Broad  St,  Summit,  N.  J.,  re* 
cently  announced  a  revised  line  of 
type  JA  rotary  selector  switches 
designed  for  applications  requiring 
a  large  number  of  contact  points 
with  multiple  decks  and  manufac¬ 
tured  to  meet  government  specifica¬ 
tions.  Each  deck  is  self-contained, 
self-aligning,  easily  removed  and 
replaced  as  required.  The  “O"  ring 
seal  on  both  shaft  and  mounting 
bushing  allows  watertight  mount¬ 
ing  of  each  switch.  A  catalog  sheet 
giving  general  specifications  is 
available. 


WHICH  COIL 
FITS  YOUR  NEEDS? 

COIL  FORMS  WOUND 
TO  YOUR  SPECIFICATIONS 

C.T.C.  will  furnish  slug  tuned  coils  with 
either  single  layer  or  pie  type  windings 
to  fit  your  needs.  Small  or  large  produc¬ 
tion  quantities.  Coil  forms  also  available. 

For  military  contracts;  the  materials, 
methods  and  processes  used  in  C.T.C. 
products  meet  all  applicable  government 
specifications. 

SIND  COMSIITI  SMCinCATIONS 
POS  SaiCIAUT  WOUND  COILS 

coa  FORM  SKCmCATIONS 
CoA  Mounting  Stud  Form  Mountod 

Form  Motariol  Thraod  Sita  O.D.  O.A.  HaighA 


Servo  Amplifier 

Industrial  Control  Co.,  26-02 
Fourth  St.,  Long  Island  City  2, 
N.  Y.  Model  410-B  is  a  60-cycle 
servo  amplifier  designed  to  drive  a 
motor  with  5-watt  output.  In  it  the 
three  factors  of  the  servo  loop 
(gain,  damping  and  carrier  phase) 
are  controlled  by  slotted  shaft  po¬ 
tentiometers.  This  insures  that  a 
stock  unit  can  be  used  in  a  large 
number  of  different  applications 
without  requiring  additional  plug¬ 
in  packages  or  assemblies.  Specifi- 


*Tha»a  typa*  providad  wMi  tprlng  locks  for  dwgs. 
tFiaad  laps.  AM  olHart  Kova  odjvttobla  riap  taraii- 
nols.  L$T,  LS3,  L$4  olte  ovoilobla  with  fiaad  tarminols 
tacwad  by  Nykm  eoHorv 
^ISTI  soma  os  l$T  but  with  slag  locking  tprmg. 

AM  caromic  forms  ora  sMkona  impraonor>‘d.  Moant- 
ing  Stads  of  oil  forms  ora  codmiam  plotad. 


cumm'otr^  slitkdatdhhe 
gu0ttnieeS  com^mtnts 


CAM1«ID«I  TNIRMONIC  CORPORATION 

437  Concord  Ava..  Coasbridga  31.  Moss. 

Wast  Coost  Stock  Mointoinad  ly;  E.  V.  Robarts,  501 4 
Vanka  Wad.,  Los  Angalas,  ond  9Jd  Morkat  Siraot. 
fronckce,  Colifornio. 
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L-5 

Caromic 

L-5 

L.5 

Caromic 
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Caromic 

1 

8-32 

10-32* 

lk-2a* 

\k-7B 

V' 

H" 

W' 

■•4" 

'’tf' 

1  >4” 

=•4“ 

1  LSM 

Fopar 

Fhanolic 

8-32 

‘A" 

LS3 

Fopar 

Fhanoik 

%-7t 

H" 

1  W’ 

.  LS4t 

Fopar 

Fhanolic 

W' 

2" 

Sacramento 


NEVADA 


CALIFORNIA 


ARIZONA 


NEW  MEXICO 


O  Hollywood 


Albuquerque 


Mctitlvfica  . 

T»l«r«fi  •  #r*in  y*«r 

(••ittaiic** . 


QUAUTY 

aid 

ASSURANCE 


To  better  serve  Arizona,  we  are  pleased 
to  announce  the  opening  of  our  Phoenix  office,  32  West  Jefferson 
Street,  under  the  direction  of  William  R.  Saxson,  Field  Engineer. 

nEEiy  EniERPRlSES 

CLICTKONIC  MANUrACTURERS'  RCRREtCNTATI Vft 

MAIN  OFFICE:  HOUYWOOD  7422  Mtiroi*  Av«nu« 

AUMQUERQUE  SAN  FRANCISCO  SACRAMENTO 

107  So.  Woihington  Sl.  2830  Goory  Slvd.  309  Ochtntr  Sldg. 


ssoo  ^ 

ELECTROMETER  THRODE  I 

Th«  5800  is  •  low  RIomRfit 
p«w«r,  twbmiuMtfr*  f«trod« 

d«tign«d  spRcifiCRlIy  f*r  | 

•l•ctrom•t•r  •pplicotions. 

Th«  mivrIrp*  hot  b««fl  spR* 
ciRlIy  tr«af«d  Yrt  lew  leebege 
and  the  emitsion  has  been 
stabilised  fof  DC  amplifier 
oppliceHens. 

C  H  A  ft  A  C  T  f  R  I S  T I C  S 

FHemenl  Voltege  . . .  ..  1.25  v 

Fllemem  Cerrent  . .  10  me 

MAXIMUM  ft  ATINOI 

Fllomenf  Voltege .  . .I.Sv 

Flote  Voltage  .  50  v 

Average  Cathode  Ctarrenl . 500  M  • 

TYFICAl  OFIftATION 

Plate  Voltage  . .  +4.5  v 

Accelarator  Grid  Veltoge  (gi)  . +3.4  v 

Control  Grid  Vottage  (gt).  ...  . —3  o 

Amplification  Fedor .  1 

Transcondoctence .  15  Ji  mhos 

Plata  Corront  .  12  m  a 

Accelerator  Grid  Carrant .  300  M  • 

Control  Grid  Corrent . . 10  emg 

5S03 

EUCTROMETER  TRIODE  '  ^ 

A  sobfRlnlofwretrlodate  sop*  ^9^ 

plemard  Ibe  5100  tetrode. 

The  same  High  goollty  con* 

strodion  end  tosHng  goes  i 

Into  both  these  lobes.  This  | 

tobe  Is  osofol  In  ene'Slage  ] 

cbcolts  to  drive  a  micro-  X  J 

ammeter  or  a  micro-relay. 


CHAft  ACTIftlSTICS 

FHemenl  Voltage  (AC-OC)  . . 1.25  o 

FUement  Corrent  . . . 10  ma 

MAXIMUM  RATINGS 

FUement  VeHege . 1.5  v 

Plate  Voltage  .  50  o 

Average  Cathode  Corrent .  . . 500  M« 

TYPICAk  OPERATION 

Plate  Voltage  . 7.5  v 

Grid  Voltage . . . —  1.7  v 

Trenscorrdodance  . . .  150m  mhos 

Plate  Corrent  (Zero  Slgn^  CendiHon)  100  M  • 

Grid  Corrent . 2  ■  10  amg 

HMREG  RESISTORS 

Victoceen's  Hi-Meg  Resistors  hove  been  developed 
for  use  where  stability,  occurocy,  and  high  humidity 
eperotion  ore  of  prime  considtfratioii.  The  resisfer 


operoTion  ore  or  prime  consraerarion.  me  resisror 
tlement  is  vocuum  sealed  in  a  gloss  envelope.  The 


gloss  hos  been  treoted  with  o  silicone  vomish 
ond  the  resistor  hos  been  ogcd  to  prevent  drift. 


Tolerenco  from  Lebelod 

Resistance .  -*1  +1% 

Temperature  Ceeffkienl  ^.00  ^.15%/X 

VeHege  Coefficient  .  .  —0  .03%/v 

OPERATING  CONDITIONS 

Min.  Mas. 

Temperature .  .—40  120X 

VeHoge . 0001  lOOOv 

ReloHve  HornWHy  .  0  93% 

*Hlglier  resistance  or  deser  tolerances  ore  oveilabla 
on  special  reaoost. 


LESA  manufacture  potentiometers 
for  all  requirements.  With  20 
years  research  and  experience 
behind  us,  our  products  are  known 
and  recognised  for  their  quality 
throughout  the  world.  Write  for 
complete  information  and  catalog. 


BETTER  COMPONENTS 
MAKE 

SETTER  INSTRUMENTS 


MILANO 

(ITALY)  VIA  BEftGAMO.  21 


vr  Compcomts  DMthn 

laOO  P-fklM  Av*.  Cliril— a  14,  OM- 
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In  Electronic  Design . . . 


NEW  PRODUCTS  (cMtinind) 

cations  are  as  follows:  maximum 
gain,  1,000;  phase  variable  from 
+20  to  —140  deg;  internal  pickup 
below  3  mv  rms;  moderate  power 
supply  requirements. 


Signal  Generator 

Radio  City  Products  Co.,  Inc.,  152 
W.  25th  St.,  New  York,  N.  Y.,  has 
announced  the  new  wide-range 
model  706A  signal  generator.  The 
instrument  provides  high  stability 
and  accuracy  in  continuous  cover¬ 
age  of  150  kc  to  220  me.  This  is 
accomplished  in  8  ranges,  6  being 


ROME  CABLE 
CORPORATION 

Dept.  E-1,  Rom*.  N.  Y. 

Pleas*  send  me  inionna- 
tton  on  Electronic  Wiring. 


can  solve 

your  special  wiring  problem  *  *  • 

The  wiring  in  any  electronic  device  is  of  vital  importance. 
When  complexity  of  design  calls  for  exacting  cable  require¬ 
ments,  let  Rome  Cable  give  you  a  hand. 

Rome's  engineering  staff,  skilled  in  electronics  and  backed 
by  competent  research,  can  develop  for  you  the  type  of  cable 
construction  most  exactly  suited  to  yovu  particular  require¬ 
ment.  Rome's  manufactming  facilities  ore  sufficiently  diversi¬ 
fied  to  produce  exactly  the  type  of  cable  you  need.  Rome's 
step-by-step  control  of  quality  assures  you  of  uniformity  and 
dependability  of  performance.  Take  advantage  of  Rome 
Cable's  experience,  as  so  many  others  have  done. 

In  addition,  Rome  Cable  manufactures  a  complete  line  of 
standard  Underwriters'  approved,  as  well  as  military  type 
radio  and  television  hook-up  wires  utilizing  both  rubber  and 
thermoplastics.  So,  whatever  your  wire  or  cable  requirements, 
look  to  Rome  for  dependable  quality.  For  descriptive  litera¬ 
ture,  mail  the  coupon  below  today! 

Copper  wire  mill  products  are  a  Controlled  Material  under  S^.A. 

Controlled  Materials  Plan  ...  USE  YOUR  CMP  ALLOTMEST. 

_ IT  COSTS  less  TO  BUT  TBS  BEST _ 


lome  Cable 


Marine  Radio  Transmitter 

Radiomarine  Corp.  op  America, 
74  Varick  St.,  New  York  13,  N.  Y. 
Model  ET-8019E  200-watt  high- 
frequency  radiotelegraph  transmit¬ 
ter  employs  crystal  frequency  con-  | 
trol,  using  the  new  type  R-6  crys-  i 
tals,  permitting  greater  stability  I 
and  minimum  tolerances.  It  is  de-  < 
signed  to  cover  a  continuous  fre-  I 
quency  range  or  from  2  to  22.4  me.  I 
Provision  is  made  for  a  maximum 
of  10  crystals,  although  25  output  i 
frequencies  may  be  obtained  from  j 
only  6  crystals. 
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I 


HOPPER 


Mod*/ for  •v*r)^  WM.' . 
"io  — SOOeycIftAC  ’ 
MooH  AN  Spocifications 
oifto  60  cycks 
Singio  polo  and  doublo  polo 
M«d(0>b*for»<4Hpok  contacts 
Contact*  Hgwld 


ftroidod  AtMmbhf 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 

high  value  range 

10  to  10,000,000  fAEGOHMS 

This  unusMil  range  of  high  value  resistors 
TYPE  6  5  X  wos  developed  to  meet  the  needs  of  scien¬ 

tific  ond  industrial  control,  measuring  ond 
.  ,  ..  laboratory  equipment  —  and  of  high  voltoge 

Actual  San  applications. 

STANDASO  RANGE  wumi!  4m 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 

Used  •xtofitW^ly  in  comintrclol  equip* 
inunt  including  rodie,  t;luplionu«  tul^ 
gropli,  sound  picfutosy  foiovision,  otc. 
Also  in  «  voriotT  of  U.  S.  Navy 


It  gKfts  dttoMs  of  boHi  tiM 
Stondord  ond  Higli  Volvo 
rtsistors,  including  con¬ 
struction,  dMroctoristics, 
dimensions,  otc.  Copy  witli 
Rrico  List  moiiod  on  rt* 
quost. 


0^  g.  WEaetAOWiSt. 
NEW  YOKK  N,  N.  Y. 

Western  District  Office  ■  Times  Building,  Long  Beach,  California 


PHALD 


C  ^  "Current's  Favorite  Conductor" 

'  o  Provides  Versatile  Quality  for  Mobile  Communication! 


Year  after  year,  hundreds  of  thousandssaf  feet  of 
shielded  connecting  cables  bearing  t^e  famous 
"Current's  Favorite  Conductor"  tradetifiark,  find 
their  way  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Phalo  builds  shielded  cables  that  are  as  versatile 
as  the  systems  they  connect  .  .  .  whatever  the  pur¬ 
pose,  you  couldn't  find  a  better  quality  answer. 
Next  time  specifications  call  for  shielded  communi¬ 
cation  cable,  call  for  PHALO  and  be  certain! 


fundamental  frequencies  covering 
through  65  me.  Accuracy  is  main¬ 
tained  within  1  percent  of  calibra¬ 
tion.  Stability  and  constancy  of 
calibration  is  assured  by  special 
electron-coupled  circuit  design, 
permeability  adjusted  coils  and  air- 
trimmer  capacitors. 


fpiw  !•  350  9m4  m  Miifk* 

|tw«l  mn 

MfWO  f^r  ••  10 

dMNMwIt  in  •  ••tel  wiOtIt  •!  12  incliM. 


DIRKCT-COUPLffD 

AMPLIFIER 

N«.  0100  <o«|il»d  om^ilkr  km%  m  wwyHOcas 

••Ml  •!  13,000  wiOi  a  moxiniMv  •!  70  v«lH.  Fr^ 

r»*pom»  Ftmii  O.c.  ••  10,000  qH«  )•  0«t  wifliiii 
10%.  Inpvt  iiwp^Owim  it  2  mtitOiiit;  >Kfpwt  iwiptdeiKt  it 
ISO  Input  menf  rMift  Itmii  0.1  mv.  ••  100  vnitt. 

Stability  it  bttttr  than  0.1  mv.  ptr  Ibirty  fniniHtt*  nr  0.5  mv. 
ptr  d«y.  AttoMtotor  it  tfpptd  Im  foettrt  ftMn  1  ••  1000* 


Air  Flow  Switch 

The  Henry  G.  Dietz  Co.,  12-16 
.\storia  Blvd.,  Long  Island  City  2, 
N.  Y.,  has  announced  the  Catalog 
113  vane-type  pressure  air  flow 
.switch  for  use  in  forced  air  cooling 
of  electronic  equipment.  It  is  de¬ 
signed  to  operate  a  control  relay  to 
guard  against  tube  failure  in  the 
event  of  blower  failure  or  air-pas¬ 
sage  obstruction.  It  will  operate  on 
a  minimum  static  pressure  of  0.2  in. 
water  gage.  Electrical  ratings  of  6 
amperes  at  260  volts  a-c  are  Under¬ 
writers’  Laboratories  approved.  The 
extreme  sensitivity  is  made  possible 
by  the  use  of  a  vane  traveling  in  a 
duct  which  actuates  a  sensitive 
snap-action  switch. 


OSCILLOGRAPH 

AMPLIFIER 

N«.  5121  «p«c*ol  «mpli5«r  •  tim*  omt—t  •! 

1  MCMid,  •«  •lipM»*l»ttol  fp»l»f  ••  • 


rN«.  5130  9fiipliA«r  b«t  •  fain  •!  1,000,000  ofid 

ifKlipdM  •  bwiltHfi  pp«Kiiiipli5«r.  Fr^^wMKy  popow—  It  frMN 
1  ••  200  cpt.  Inpvt  fii«y  rM»ft  fpMH  10  mkrov^lH  ••  100 
millivolH.  Tbit  •mpli5«r  it  pMtkylocly  tMfvd  Fm  l<9l9fk«l 
tfwditf. 

Mony  otbtr  lyp**  •F  rtcMdiiip  ond  9w»pii5tr  circMit  avMl* 
•bit  and  tptcial  ti|Mipf*itiil  com  bt  •tttmbltd  !•  mttt  portktlM 
tptciFUaliMit.  . 


Picture  Tube  Checker 

National  Union  Radio  Corp., 
Orange,  N.  J.,  has  available  a  port¬ 
able  checker  for  tv  picture  tubes 
that  uses  a  beam  current  test  which 
is  proportional  to  the  light  output 
capability  of  the  tube.  It  provides 
also  for  continuity  and  short 
checking  of  the  electron  gun.  The 
unit  checks  all  magnetically-de¬ 
flected  tubes  both  electrostatically 
and  magnetically  focused,  and  all 
electrostatically-deflected  tubes.  A 
detailed  description  of  the  c-r  tube 
checker  may  be  found  in  a  recently 


EDIN  COMPANY,  INC. 

207  AAoin  StrMt 
Worcaitsf  8,  AAou, 

Plsot*  Mnd  compM*  information  on: 

□  RECORDERS  □  N 

□  NO.  8121  AMPLIFIER  □  N 

□  GALVANOMETERS  □  _ 


SPECIAL  (Endoto  dotoils) 


(NAME) 


(STREET) 


(STATE) 


COMPANY 


POSITION 
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Ml 


3090  DOUGLAS  ROAD 


MIAMI  3  3,  F  L  A. 


^  LJ  • -  »  •  ■■_■»_  i-k  -VX.- 

1430  MARKET  ST,  INC.  DENVER  2,  COLO 

S  \ .  <■% 


XOUTE 1422  ^ 

9  Sp*ei6«<illr  daslgiMd  to  moot  tha 
9tvw^g  naad  im  o  U.  H.  F.  in- 
i^oting  motaiiol  thots  low  in 
coat 

#  MaaU  IAN-P-77  and  Ma-P-77A 
apacificotiona. 

#  Withatanda  high  tamparahira  dua 
to  ita  tharmoaotting  nahnro. 

#  Haa  outatanding  alactrieol  prop- 
artiao. 

#  Haa  low  apacific  grority  —  ia 
alrong  and  rigid  with  unuaually 
high  compraaaiTa  and  tanaila 
atrangtha. 

#  Haa  axcalleni  impact  atrongth 
and  hardnaaa  allowing  ita  uaa 
undar  highly  abuaira  conditiona. 

9  Ita  dimanaional  atability  and  un- 
uanol  chamical  inartnaaa  allow 
ita  uao  wharo  othar  motariola 
ioiL 

9  Readily  machinabla  to  extromo- 
ly  cloaa  tolaroncao. 

9  Axailabla  aa  cantorlaaa  ground, 
roda  in  any  diamater  up  to  1". 
Alao  cait  in  lorgar  diameter  roda 
and  aheeta. 

Write  today  ter  tacfcaieol  bal- 
latiat  oad  lomplar.  Oar  aagiaoar- 
lag  atott  it  always  at  yaar 
disposal. 


Ma— l9Ct9fr>  9f  M9«*«trl9  wirws  Hick  TtMpirt* 
Iwr#  Cl9CtHc9l  TmMiv  994  9«k9r  9itni99<  9l9«tlc 


THE  BEX  CORPOBATION 


65LANDSOOWNE  STREET 
CAMIRID6E  39.  MASS. 
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The  model  12GLX-M,  IKW  Baacaa  Traasmitter  INas- 
tratcd,  oparatas  an  a  siefla  fraqoaacy  in  the  ranga 
200-415  Kcs.  Oscdlatar  coH  can  ba  snppHad  crystal- 
controHad  ar  saK-axcited.  Tana  oscHUtor  praridat 
30x  higb  laval  modulatioa  for  identificatiaa  adien 
koyad  with  Aarocom't  modal  RK-SB  aatomatk  kayar. 
The  nnit  can  alto  ba  roica  modniated.  Poarer  supply 
...  any  staUa  yoltaga  in  the  range  200-240  wlta, 
50/60  cydaa,  tmgla  phase.  OvaraN  dknansians  in 
CM,  56W  X  620  X  177H.  Nat  weight  266  kilas. 
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NEW  PRODUCTS  (cMtiiiMd) 


published  catalog:  sheet.  Price  of  the 
unit  described  therein  is  $28.75  net. 


Vacuum  Leak  Locator 

Radio  Corf,  of  America,  Camden, 

N.  J.,  has  introduced  the  type 
EMV-7  hydrogren-sensitive,  ioniza¬ 
tion  type  leak  locator,  designed  as 
a  portable  factory  and  laboratory  | 
device  for  detecting  and  locating 
tiny  leaks  during  the  manufacture 
of  electron  tubes  or  any  device  that 
can  be  evacuated.  The  instrument, 
weighing  31  lb,  is  capable  of  detect-  I 
ing  leaks  as  small  as  1  x  10**  liter- 
microns  of  hydrogen  per  second.  It  j 
measures  131  in.  high,  15  in.  wide  { 
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Metal  Cabinets 


iNSULiNE  Corf,  of  America,  36-02 
36th  Ave.,  Long  Island  City  1,  N.  Y., 
has  announced  a  new  line  of  small 
utility  metal  cabinets  featuring 
removable  front  and  back  covers. 
Especially  intended  for  amplifiers, 
monitors,  test  sets,  control  units 
and  miniature  receivers  and  trans-  [ 
mitters,  the  cabinets  range  in  size 
from  4  X  2  X  4  in.  to  12  X  11  X  8 
in.,  and  are  available  in  aluminum  ! 
or  steei.  Covers  are  fastened  by 
means  of  self-tapping  screws  which 
are  included. 


new  Binaural  Tape  Recorder  for  greater  product  improvement. 
This  slmultoneous-dual-channel  recorder  provides  realistic 
industrial  recording  never  before  obtainable.  It  permits 
the  engineer  to  experience  binaurally  the  recorded  sound 
"all  around  him,”  and  makes  possible  the  selection  of  one 
sound  from  many.  The  dual  channel  will  also  permit 
him  to  record  a  time  signal  concurrently  with  the  test. 


,  precision  and  selectivity  — 

or  office  conferences  —  use  the 
I 


N«m«  ... _ 

CoMpony..... 
AMtm* . 

Cihf - - 


ADDS  A  NEW  DIMENSION  TO  RECORDING 


Now  —  in  “sound”  research,  Magnecord  offers  you  the 


\ 


The  components  of  high  altitude 
airborne  radar  installations  must 
be  extremely  accurate  because  a 
given  voltage  jumps  a  longer  dis¬ 
tance  in  the  stratosphere  where 
the  atmospheric  pressure  is  lower. 
The  focus  coil,  shown  below,  goes 
around  the  neck  of  the  Cathode 
Ray  Tube  and  focuses  the  beam. 
The  nature  of  its  use  demands  that 
it  meet  the  most  exacting  electrical 
and  physical  specifications. 


Regulated 
HIGH  VOLTAGE 
SUPPLY 

Continuously  variable 
300—2500  Volts  D.C. 
0—7  Mf//f ampere 


•  Line  Stabilization:  ±  .001%  change  in 
output  for  a  ±  1%  change  in  line  Voltage 
(100  U A  Load). 

•  Load  Stabilization:  ±  .5%  change  in 
output  for  1  MA  at  2000  Valts  or  .5  AAA 
at  2500  Volts. 

•  Ripple:  Less  than  .1  Volt. 


PRICE 


WRITE  FOR 
BULLETIN  VS— 202 


NUCLEAR  RESEARCH  COltPORATION 

2563  GRAYS  FIRRY  AVENUE  •  PHILADELPHIA  43,  PA. 


PERfORMANCe  TESTED 

TRANSFORMERS 

DESIGNED  FOR  YOUR  NEEDS 


ACME  ELECTRIC  CORPORATION 

311  WATER  STREET  CURA,  N.  V. 


/ 

When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  ore  built 
for  you,  to  your  specifications. 

COTO-COIL  COm'4^ 

coil  SRfCIAllSIS  SINC  ♦  1  7 
65  PAVILION  AVE 
PROVIDENCE  S:RI 
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•  Low  inductonco  •  Seldorod  plotos  assombUd  with  precision 
tools  •  Split  sleeve  bearings  •  Beryllium  copper  tension  spring 
contact  for  permanent  alignment,  constant  torque  and  low 
inherent  noise  •  Differential  and  butterfly  types  electrically 
symmetrical  •  Excellent  vibration  characteristic  due  to  low 
inertia  •  Steatite  insulation  impregnated  with  DC-200 

•  AAetal  parts  brass,  nickel  plated  •  Single  hole  mounting 

bushing  threaded  1/4-32  with  flats  to  prevent  turning  i 

*3/16"  shaft  slotted  for  screw  driver  adjustment  •Plate  J 

spacing  .017"  •  Peak  voltage  rating,  1250  m 

_ _ I  _ J  -iJ  J.  UNMOUNTING  m 

^  1  1  bushing  - 

Q  .188-1  I  /S  ^  JOHNSON  CatoUf  701, 

1  In  n  t  I  1  yaari  t*'  th*  atkinet 

- aFfl  r  gn  ^ — n  ^  J  - ^  Ja»«ribat  ihJ*  atiaiatvra 

MM  pJ  I  111  n  7  Q  [ufQwj) _ Kaa  at  wall  aa  atkar 

^11  J  LPuj  1  I  T-»  JOHNSON  Variabla 

\0  (V  ^  Ca«*a»ar.. 


NEW  NtODUCTS  (coaHaaaC) 

and  11  in.  deep  overall,  and  operates 
from  a  105-125  volt,  60-cycle,  a-c 
line. 


miniature  air  variables 


Requiring  a  panel  area  just  wide 
by  14"  high,  these  diminutive  capacitors 
provide  the  answers  to  many  problems 
encountered  in  the  design  of  compact 
radio  frequency  equipment. 

JOHNSON  Miniature  Air  Variables 
are  available  in  three  types:  single  sec¬ 
tion,  differential  and  butterfly.  Ideally 
suited  for  portable,  mobile  and  airborne 
equipment  thru  the  VHP  range  of  fre¬ 
quencies,  they  are  designed  and  con¬ 
structed  with  features  that  assure 
reliable  performance  throughout  long 
service  life. 


Servo  Motors 

Ford  Instrument  Co.,  31-io  Thom¬ 
son  -Ave.,  Long  Island  City,  N.  Y., 
is  now  producing  a  complete  line  of 
low-inertia  servo  motors  with  high- 
voltage  control  windings  that  elimi¬ 
nate  the  need  for  transformers  in 
servo  amplifiers.  Available  in  i,  li, 
5  and  10-watt  sizes,  the  motors  also 
have  close-coupled  windings  for 
feedback  purposes.  Of  particular 
significance  is  the  space  and  weight 
saving  resulting  from  the  elimina¬ 
tion  of  the  transformer.  A  descrip¬ 
tive  brochure  is  available  upon 
request. 


Nominal  Capacity  Numbor 


1.  7/32 
1-13/32 
1-37/64 


TV  Picture  Straightener 

Glaser-Steers  Corf.,  2  Main  St., 
Belleville  9,  N.  J.,  has  introduced  a 
magnet  assembly  for  correcting  a 
pin-cushioning  effect  caused  by  the 
deflection  yoke  and  the  curvature 
of  the  tube  face.  From  one  to  four 
of  these  assemblies  are  used,  de¬ 
pending  upon  the  amount  of  distor¬ 
tion.  The  units  are  mounted  on  the 
conical  section  of  the  tube  forward 
of  the  deflection  yoke.  The  device 
is  especially  effective  when  used 


ptaJgdlm  ^amtltiat  willi 


baoNof.  S.  WHh  1M*  itap. 

3.  VwInu  (haft  ixnailwii. 

4.  .eiU"  tpacUf  oVMiiifl 


1-  7/64 
1-  7/32 
1-13/32 
1-37/64 
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HUGHES 


mia>yy///>. 


o^^/eJ  oZtc  la^  ^S>om^/ir^ 


ASSURANCE  IS  REQUIRED  THAT  RE  LOCATION  OF  THE  APPLICANT 
WILL  NOT  CAUSE  DISRUPTION  OF  AN  URGENT  MILITARY  PROJECT 


NEED  SPECIFIC  COILS? 
BE  SPECIFIC  .  .  . 


mi  DANO! 


•OWSER  nCH.  REFRIO..  T^rryvilU,  Conn. 
Sond  informofipn  on  totf  oovipmonf  cfcocEod: 

eHigh  T«fnp«rotur«  0  Fungv*  Rotistanco 
Low  T«mp«roturt  0  Roin  and  Svnihin# 
Tomparaturt  Shock  O  Sond  ond  Dutt 


O  Hwmidity 

Q  Altitudo 
O  Walk>ln  Rooms 


0  Immorsion 
0  Explosion  Proof 
0  Vapor  Tight 


BOWSER 


TECHNICAL  REFRIGERATION 

■*  OlViS/ON  0OWSf»  »NC 

TJRRYVIllE  •  CONN 


WASHER  SPECIALISTS  for  nearly 
half-a-cenlury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


DET  ROIT  16,  MICH. 


Bowser  High  Altitude  Test 
Chambers  furnish  complete  yet 
compact  facilities  for  the  test¬ 
ing  of  aircraft  instruments  and 
{  equipment  at  any  and  all  alti¬ 
tudes.  Included  in  the  chamber 
ore  provisions  for  testing  under 
wide  conditions  of  temperature 
ranging  from  -|-200®F.  to 
—  150°F.,  as  well  as  relative 
humidity  from  20%  to  95%. 
Bowser  Test  Units  produce  con¬ 
ditions  within  the  limits  called 
for  in  all  Government  environ¬ 
mental  testing  specifications. 

•ewMr  makn  tin  only  complatt  lim 
of  totting  fatUitiot  induding  Sand 
and  Duit,  Inplotion,  High  and  lew 
Temperefure,  fungvt,  etc.  Unitt  era 
availaUo  from  tntall  loH-tontainod 
laboratory  litti  to  largo  prefohri- 
catod  walk-in  rooms.  0»r  Inginooring 
ttaff  it  ofwoyt  ready  for  tontuHa- 
tion.  Tako  advontago  of  ■owier's 
long  unintorruplod  oaporioacs,  tho 
breodod  in  iti  field. 


e  Sene  Weend 
e  Sapor  Sectiee 
e  Aceleta  lebbln 

e  Melded  Ceilt 
e  Bekellta  Bebble 
e  Cettee  Intorwoeve 
e  Cells  for  Hieh 
Tomporetero 
AppHcetteeo 


Also, 

rHANSfOKMiHS 
MADi  TO  ORDER 


THE  DAHO  ELECTRIC  CO 


MAIN  ST.,  WINSTED,  CONN 


From  simple  electrical  coil  winding  to  specially  treated  coils, 
Dano  can  supply  the  ezaa  coils  you  need  to  do  your  exact 
job.  That's  why  experienced  engineers  with  an  eye  toward 
uninterrupted  production  specify  Dano  coils. 
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(conHaMtf) 


with  the  cylindrical  faced  tube. 
Adjustment  is  easily  made  by  vary¬ 
ing  the  distance  from  the  magnet  to 
the  tube  axis. 


Miniature  Ceramic 
Capacitors 

Erie  Resistor  Core,,  Erie,  Pa.,  has 
announced  a  new  line  of  miniatu¬ 
rized  tubular  ceramic  capacitors,  the 
GPS  Ceramicons.  They  employ  a 
high  dielectric  constant  ceramic  ma¬ 
terial  with  which  capacitance  values 
as  high  a.s  0.002  |xf  are  available  on 
a  basic  i  x  Mn.  long  tube,  and 
0.005  |if  on  a  J  X  i  in.  long  tube. 
Available  on  special  order  since 
1949  they  are  now  made  in  volume 
production  quantities.  The  units 
are  flash  tested  at  1,500  v  d-c  and 
are  designed  to  withstand  700  v  d-c 
life  test  at  85  C  for  1,000  hours. 
Standard  capacitance  tolerance  is 
-t-  80  percent,  —  20  percent  and 
power  factor  is  2.5  percent  maxi¬ 
mum. 


Comp®"*"* 


Thm  omly  Mrvlee  of  iu  kind  with  thete 
nmtion-wide  ONE-WVRCE  aJvantmget: 


SUmTi 

Innumerable  in-etock  electronic  material* 
for  immediate  *hipment;  thouiand*  of 
manufactured  items  available  from  any 
part  of  tbe  country,  quickly,  conveniently. 


StRVICIi 

The  right  component ...  at  the  right 
time!  Immediate  delivery  from 
pre-a**embled  stock*.  Expedition* 
location*  in  prime  manufacturing 
area*  in  U.S. 


tUMRCHi 

Experienced  staffs  offer  information  about 
new  product*,  new  techniques,  new 
economies.  Advice  on  availability, 
substitute*  or  interchangeability  of  part* 
freely  given. 


SA  VINOS: 

Buy  1  unit  or  thousands 
Reduce  warehousing 
Lower  insurance 
Decrease  depreciation  costs 


WmMTE  for  "MR.  FED", 

Fedemted'ff  house  organ,  conlaining  latest  JAN 
news,  availability  reports,  etc.  Send  us  the 
names  of  your  engineers,  dep*t.  heads  on  your 
letterhead  and  we’ll  include  them  on  our 
mailing  list. 


Sealed  Panel  Inetrument 

Weston  Electrical  Instrument 
Core.,  641  Frelinghuysen  Ave., 
Newark  5,  N.  J.  Model  1329  21-in 
d-c  and  a-c  rectifier-type  panel  in¬ 
strument  has  a  scale  of  3.7  in.  over 
a  250-deg  deflection.  The  six  mount¬ 
ing  holes  provided  permit  tight 
sealing  of  the  instrument  to  the 
panel.  The  instrument  is  magneti- 


TElFrYKi  NY1-2859  (Now  York,  N.  YJ  •  LASTS  do*  Angolot,  Col.)  •  AN-22  (Allentown.  PaJ 
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HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


ASBESTOS  LEAD 
&  FIXTURE  WIRE 


THE  LEWIS  ENGINEERING  CO. 

7 1 / !  r'  .1  •-<_  ti 

NAUGATUCK  CONNECTICUT 


KEEP  THE  LINES  OPEN 


CATALOG  R-IO 


Write  us  about  your  problem 


NORTH  AMERICAN  AVIATION,  INC. 

Aenphysics  Laboratory 
Box  No.  K-4,  12214  S.  Lakewood  Bird. 
DOWNEY,  CALIFORNIA 


•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Eqidpment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Eqidpment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory.  Sal¬ 
aries  are  commensurate  with 
ability,  experience  and  back¬ 
ground.  Send  information  as 
to  age,  education,  experience 
and  work  preference  to: 


WRITE  FOR 


Keep  the  pipe  line  flowing 
Even  though  the  cold  wind's  blowing 
And  rest  assured  the  oil  will  run 
If  your  pipes  and  lines  ore  protected 
by  Lewis  heating  coble. 

Nickel  Chrome  conductor  and  special 
Insulation  good  to  500°F. 


Send  your  electronic  control,  communications  or  appliance  wir¬ 
ing  specHieatians  for  a  recommended  solution  by  our  engineers. 
FOR  A  TRIAL  ORDER  OR  A  CARLOAD  ctasult 


HEATING  UNITS 


HEATING  ELEMENT 


RESISTANCE 
LINE  CORD 


THERMOCOUPLE  WIRE 


INSULATED 
RESISTANCE  WIRE 


RBERGLAS 
INSULATED  WIRE 


WIRE  TO  ANY 
SPECIFICATIONS 


A  QtfAUTYROAY 

That  Meets  Exacting  Requirements 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


THIS  UGHTWEIOHT,  COMPACT  RELAY  CAN  HANDLE  POWER 
LOADS  USUALLY  DEMANDING  LARGER,  HEAVIER  UNITS 

Tioj  • . .  but  powerful !  This  j^entral-purpose  relay  meets  Hgi*! 
aircraft  requirements^  and  also  has  wide  industrial  application. 
Coils  are  normally  rated  at  2.5  watts  d.  c.,  or  3  watts,  cycle 
a.c.«  for  Toltages  up  to  230  volts  d.c.  or  444)  %'olts  a.c.  Maximum 
standard  contact  combination,  double  •pole  double 'throw  — 
others  on  request.  Contact  rating,  15 
amps— at  115  volts  a.c.  non-inductive 
or  32  volts  d.c.  Weight,  4  oz.  Size, 

1-7/8*  high,  1-5/8'wide,  1-13/32*  deep. 


Americoji  Relay  &  Controls,  Inc. 

4911  W.  Flournoy  SI.,  Chicago  44,  III. 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 


2M 
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Ntw  niODvcn 


Foi  complete  information 


cally  shielded;  has  a  zero  corrector 
in  the  base,  or  rear;  and  the  accu¬ 
racy  rating  on  d-c  is  2  percent. 


Moisture  Meter 

Taguabue  Instruments  Div., 
Weston  Electrical  Instrument 
Cprp.,  §14  Freiinghuysen  Ave., 
Newark  5,  N.  J.  Model  8008  Mois- 
turonic  moisture  meter,  a  portable 
instrument  featuring  an  overall 
range  of  from  2,000  ohms  to  20,000 
megohms,  measures  the  moisture 
content  of  lumber,  wood,  plaster, 
and  many  other  materials  of  vary¬ 
ing  textures  and  consistencies.  The 
instrument  is  available  in  two 
forms;  one  with  a  scale  calibrated 
for  use  with  lumber,  wood  and  plas¬ 
ter  and  the  other  with  linear  grad- 
aations  for  use  with  materials  for 
which  no  calibrations  have  been 
determined.  Both  versions  are 
available  as  either  battery  operated 
for  use  anywhere,  or  are  furnished 
to  operate  on  115  v,  60  cycles  a-c. 


on  the  one  line  that  does  every  job! 


TAPES: 

S-30  Heavy-Duty  Vinyl  Insulating 

a>2S  Clear  Acetate  Film 

F-2S1  Orange-Yellow  Acetate  Film 

a-341  Acetate  Cloth  Film 

P-24  White  Acetate  Cloth 

P-247  Colored  Acetate  Cloth 

F-aO  Cotton  Cloth 

F-a7  Yellow  Flatbock  Paper 

P-aa  Black  Flatback  Paper 

P-29  Electrician  Vinyl  Insulating 

P-aa  Black  Crepe  Paper 

P-aa  Yellow  Crepe  Paper 

P-a01  H.  C.  (Heat  Curing)  Cotton  Cloth 


Literature- 


All  PERMACEl  Electrical  Tapes 
have  special  solvent  resistance  and 
high  baking  stability  characteris¬ 
tics  which  permit  greater  safety 
tolerances  in  production. 

And  PERMACEL  gives  you  com¬ 
plete  service.  From  supplying 
technical  men  to  working  out  your 
particular  tape  problems. ..to  mak¬ 
ing  tapes  to  your  order.  So  concen¬ 
trate  on  PERMACEl  and  simplify 
your  work. 

INDUSTRIAL  TAPE  CORPORATION 
NEW  BRUNSWICK,  N.J. 

AAokwri  •!  CollophoM  oiid  o  cmi- 

liup  pf  prpBiurp'MNtifivp  Soppb  fpr  ti»d««trv- 


D-C  Winding-Insulation  Tester. 
General  Electric  Co.,  Schenectady 
6,  N.  Y.  Bulletin  GEC-794  de¬ 
scribes  a  d-c  winding  insulation 
tester  for  testing  d-c  armatures, 
series  field  coils  and  low-im¬ 
pedance  a-c  stator  coils.  Illustra¬ 
tions  of  the  unit,  its  chief  advan¬ 
tages,  operating  instructions  and 
specifications  are  given. 


PERMACEL  ELECTRICAL  TAPES 

INDUSTRIAL  TAPE  COtP. 

NEW  BRUNSWICK,  NEW  JERSEY.  DEPT.  4J 
CHICK  ONI  OR  BOTH  I 
CD  hovw  rwprwiwntotivw  coll  on  mo 

Q  Plocw  mo  on  your  mailing  list 


Audio  Amplifier.  Waveforms,  Inc., 
333  Sixth  Ave.,  New  York  14,  N.  Y, 
A  recent  four-page  folder  de- 
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PROBLEM 

Regardless  of  the  intricacies 
of  an  application,  you  can 
depend  on  prompt  and  thor¬ 
ough  evaluation  by  exper¬ 
ienced  engineers  of 
The  A.  W.  Havdtm  Oimpany 


SOLUTION 


Iw 


i^.¥7^}ilAYD0N 

COMPANY 

XOtTH  ilM  STRUT 
WAlIRRURT  30,  CONNiCTICUT 

ill  ll  [ICCttiEII  llIKl  IdlKS 


From  problem  statement 
throUKh  quantity  production, 
the  specialized  know-how  of 
The  A.  W.  Havdon  Company 
is  devoted  to  expeditiously 
fulfilling  your  requirements. 

WRITE  FOR  CATALOG 


ALLIED-RCA# 

Electron  Tubes  lor  Industry 


WESGO 

CERAMIC 

SHAPES 

FOR 

Furnace  Brazing 


Withstand  any  amount  of 
tburmal  shock  without  crack¬ 
ing.  Proven  superior  to  carbon 
or  metol  brazing  fixtares  in 
positioning  vocuum  tube  com¬ 
ponents  for  furnace  brazing. 


BOAT  AT 
2000- F 
PLUNGED 
INTO 
ICE 

WATER 

DOES 

NOT 

CRACK 


ui  Ttns  IN  STOCK  ' 

•  Vocuum  Power 

•  Thyrortons 

•  Vocuum  1  Oos.  Re*'- 

•  Ignitront 

•  Cold-Cathode 

•  phototuhes 

•  Oicillogroph  Tubes 

•  Comero  Tubes 

•  Mtonescepes 

•  Spociol  Types 

Intarchanteabllity 

Directory 

VnluoWe  guide  to  selection  of 

■roper  RCA  tube  type  reploce- 
!Crts.  lisH  1600  lube  types. 
;:;;^,.rFREE  RCAOu.d. 
No.  37-046. 


Quick,  Expert  Service  on  Tubes 

maintaina  ^^^jj’lnventory  of^CA 

the  world’s  largest  ,pocW- 

epecial-pur^  ^ustrial.  broad- 

iic  in  supplying  tte  ^  gave 


See  Your  1952  ALLIED  Catalog  UjH 

Ttefer  to  your  alu*d  Catalog  for 

copy  of  the  complete  212-page 

ALLiAD  Catalog.  1^  1| 

rREE!  Sa«4  Ur  *» 

allied  radio 

'  ,33  w.  Jacks."  Wv--’  «>«P'’  '' ' 


•  Non  reactive  with  any 
metals 

n  Retains  shape  at  high 
temperatures 

O  Clean  . .  .will  not  rub 
off  on  hands  and  work 
pieces 

n  Permanent ...  do  not 
react  with  oir  or  re¬ 
ducing  goses 

Available  in  stock  forms  of  boots 
or  slobs.  Special  skopos  modo 
to  yoar  indhriduol  specifications. 


Kf.iis 

WESTERN  GOLD  & 
PLATINUM  WORKS 

389  Bryont  Street  •  Son  froncisco.  Coiif 
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NEW  PRODUCTS 


.scribes  and  illustrates  the  A-20-6 
ultrahigh  fidelity  remote-control 
audio  amplifier,  featuring  a  con¬ 
tinuously  variable  treble  cutoff 
filter.  Chief  features  and  applica¬ 
tions,  photographs  and  character¬ 
istics  charts  are  shown.  Technical 
specifications  are  included. 


Instrumentation  Bulletin.  Berkeley 
Scientific  Corp.,  Richmond,  Calif., 
has  issued  an  8-page  bulletin 
illustrating  and  describing  a 
cross-section  of  a  complete  line  of 
standard  instruments.  Included 
are  electronic  counters,  events- 
per-unit-time  meters,  time  interval 
meters,  preset  counters,  auxiliary 
electronic  devices,  nuclear  scalers, 
count  rate  meters,  counting  rate 
computers,  hand  and  foot  moni¬ 
tors  and  single  or  double  pulse 
generators. 


Servomechanism  Techniques.  Min- 
neapolis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Ave.,  Phila¬ 
delphia  44,  Pa.  Practical  applica¬ 
tions  of  servomechanism  techniques 
to  a  process  control  problem  are 
described  in  a  20-page  bulle¬ 
tin — ISA  paper  No.  51-8-2.  The 
paper  reviews  progress  in  analysis 
of  automatic  control  problems  and 
.illustrates  a  new  technique  exem¬ 
plified  by  solutions  to  a  typical 
flow  control  problenL 


Bendix-Pacific  has  developed  a  new  submini¬ 
ature  airborne  telemetering  transmitter  offering 
outstanding  carrier  frequency  stability  under 
extremes  of  temperature,  vibration  and  accel¬ 
eration.  This  new  unit  is  a  crystal-controlled, 
phase-modulated,  VHP  transmitter. 


The  Bendix  TXV-1 1  VHF  Telemetering  Transmitter,  now 
in  production,  meets  the  following  specifications: 

T*mperoturt  Stability:  Corri«r  drift  !•»»  thon  ^  .02% 
from  —40*  C.  to  +70*  C. 

Vibrotion:  Moiimum  noist  is  less  thon  on  equivalent  corrier 
deviation  of  ^  0.25  kc  when  subject  to  o  sinusoidol 
vibration  20  to  300  cps  at  10  g  in  ony  plone. 
Acctlerotioffi  Error:  Negligible  to  75  g  oiong  3  mojor  axes. 
Power  Output:  2  watts  (nominal) 

Output  Impodonce:  52  ohms  (nominal) 

Modulotor  Input  Impedance:  470  K  ohms  ond  60  mmf. 
Modulotion  Index  (b):  1.8  at  .3  v  rms. 

DUtortion:  less  than  1.5%  totol  hormonic  distortion  for  ony 
frequency  between  2300  cps  ond  70  kc  at  o  modulo* 
tion  index  of  1.8. 

Heater  Supply:  6.3  v  ±  10%  ot  1.2  A 
Plate  Supply:  200  v  ot  60  mo. 

Screen  Supply:  150  v  at  15  mo. 

Sixes  2%  X  3*4  X  I'K* 

Weight:  0.9  lb. 


H-F  Generators.  Bogue  Electric 
Mfg.  Co.,  50  Iowa  Ave.,  Paterson  3, 
N.  J.,  recently  issued  bulletin  440 
dealing  with  400-cycle  power  sup¬ 
plies  designed  for  operation  of  all 
types  of  high-speed  machine  tools, 
testing  of  precision  electronic 
equipment,  testing  and  proving 
radar  and  aircraft  equipment, 
operation  of  high-frequency  mo¬ 
tors,  marine  and  aircraft  power 
supplies,  high-quality  laboratory 
power  supplies  and  many  other 
uses.  A  line  of  400-cycIe  genera¬ 
tors  and  motor  generator  sets, 
available  from  100-w  output  to 
600-kw  output,  either  single  or 
three  phase,  is  described. 


Write  the  factory  for 
complete  engineering  data 


Ultralow-Torque  Potentiometers. 
Electro-Mec  Laboratory,  19  Mur¬ 
ray  St,  New  York  7,  N.  Y.,  has 
published  a  4-page  folder  for 
loose-leaf  binding,  describing  and 
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NIW  MODUCTS 


y  METAL 
POWDERS 


FOR  THE 

ELECTRONICS 

INDUSTRY 

Plastic  Metals  has  long  been  a  supplier 
of  special  property  metal  powders  for  a 
wide  variety  of  applications  in  the  field 
of  electronics.  Among  these  applications 
have  been  powders  for  permanent  mag¬ 
nets,  permeability  tuning  cores,  fly-back 
transformer  cores,  cathode-ray  tube  de¬ 
flection  yokes,  radar  and  sonar  items, 
and  silicon  steel  lamination  substitutes. 

With  17  years  of  experience  in  metal 
powder  development  and  production. 
Plastic  Metals  is  prepared  to  cooperate 
in  any  problem  requiring  special  selection 
or  combining  for  unusual  characteristics. 


i 


Our  Research  staff  is  ready  to  consult 
with  you  on  problems  relating  to: 

1 .  the  development  and  production  of 
cores,  magnets  and  other  electronic 
parts  requiring  metal  powder  hav¬ 
ing  special,  designed-for-the-job 
properties. 

2.  the  use  of  metal  powder  parts  for 
structural  or  mechanical  applica¬ 
tions. 

3.  the  substitution  of  iron  powder  parts 
for  items  difficult  or  impossible  to 
obtain  because  of  current  material 
shortages  or  restrictions. 


We  stand  ready  to  serve  you  now,  or 
later  when  such  problems  may  occur. 


illustrating  the  type  1305  preci¬ 
sion  ultralow-torque  potentiome¬ 
ters  that  are  designed  for  use  as 
transmitters  in  indicating  or  con¬ 
trol  (servo)  circuits.  The  units  de¬ 
scribed  are  used  to  convert  small 
mechanical  movements  of  very  low 
force  into  equivalent  voltages,  the 
high  electrical  output  usually  be¬ 
ing  sufficient  without  further  am- 
,  plification.  Complete  teohnical 
!  specifications  are  included. 

Subfractional  H-P  Motors.  Air 
Marine  Motors,  Inc.,  2183  Jackson 
'  Ave.,  Seaford,  L.  I.,  N.  Y.,  has 
i  available  a  pamphlet  covering  sub- 
I  fractional  horsepower  motors, 
i  their  end  applications  and  selec¬ 
tion.  The  publication  was  prepared 
'  with  an  eye  toward  discussing  the 
j  problems  pertaining  to  design  and 
:  use  of  subfractional  h-p  motors  in 
as  complete  a  manner  as  possible 
I  without  being  too  technical  to 
reach  and  educate  personnel  un- 
I  familiar  with  the  more  important 
I  aspects  of  problems  in  the  rotary 
{  equipment  field. 

TV  Picture  Tubes.  National  Union 
Radio  Corp.,  Orange,  N.  J.,  has 
available  two  data  sheets  dealing 
with  the  21EP4A  magnetically- 
focused  magnetically-deflected  and 
the  21FP4A  electrostatically  fo-. 
cused  magnetically  deflected  tv 
picture  tubes.  Data  given  include 
general  characteristics,  maximum 
ratings,  typical  operation,  maxi- 
i  mum  circuit  values  and  mechan- 
I  ical  information. 

I  C-D  Communication  Equipment. 

!  General  Electric  Co.,  Syracuse, 

I  N.  Y.,  has  issued  a  folder  contain- 
I  ing  eight  technical  data  sheets  on 
I  two-way  f-m  radio  communication 
I  equipment  for  civil  defense.  Illus- 
I  trated  descriptions  and  specifica- 
I  tions  are  included  for  remote  dis- 
I  patch  units,  a  variety  of  station 
combinations,  model  204  mobile 
I  combination,  a  selective  dispatch- 
!  ing  system  and  two  types  of  civil 
i  defense  receivers.  Other  technical 
data  sheets  may  be  added  to  the 
folder  as  they  are  published. 

V'ibration  Discriminator.  Lion 
Mfg.,  Inc.,  P.  0.  Box  1348,  Colum¬ 
bus,  Ohio.  The  model  AFS-101 
vibration  discriminator  discussed 
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AIRCRAFT  RADIO  Corporation 


WINDING  MACHINE 


LABORATORY  OH^C  PRODUaiON  USE! 


MODEL  W 


TYPE  H.14  1  os-1 32  MEGACYCLES  |  T 


Standard  signal  source  for  complete 
testing  of  VHF  airborne  omnirange 
and  localizer  receivers  in  aircraft  or 
on  the  bench  is  ARC’S  Type  H-14 
Signal  Generator.  It  checks  up  to  24 
omni  courses,  omni  course  sensitivity, 
to-from  and  flag-alarm  operation, 
left-center-right  on  90/150  cycle  and 
phase-localizers,  and  all  necessary 
quantitative  bench  tests.  Permits 
quick,  accurate,  check-out  of  aircraft 
just  before  take-ofi.  For  ramp  checks 
RF  output  1  volt  into  52  ohm  line; 
for  bench  checks,  0-10,000  micro¬ 
volts.  AF  output  available  for  bench 
maintenance  and  trouble  shooting. 

Price  SeeS.OO  net,  f.e.b.  Beeiiton,  N.J. 

iyp«  H>12  VHF  Signal  Generator 
900  —  2100  me— source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  cir¬ 
cuits  with  controls  for  width,  delay, 
and  rate,  and  provision  for  extern^ 
pulsing.  Frequency  calibration  better 
than  1%.  Built  to  Navy  specs  for 
research,  production  testing.  Equal  to 
Miliary  TS-419/U. 

Pricei  $1,930.00  net 
leewteii,  N.J. 


fjDX]  -anddidh  ttotd’f 


COMPARISON  WILL  SHOW  THAT 
THE  MODEL  W  is: 

•  MOZC  rugged 

•  CONVENIENT -easy  to  set  up 
PRICED  RIGHT! 

Most  versatile  of  all  models  is  our  Model  W 
which  is  widely  used  in  schools  and  laboratories. 

With  a  few  simple  accessories  this  machine  will 
wind  virtually  every  coil  used  in  the  electrical 
and  electronics  industries.  Write  for  detailed  list¬ 
ing  and  description. 


^<Ul  7{JtacU^<} 

OYSTER  BAY,  LONG  ISLAND  , 

can  ToAe  Iff 


AIRCRAFT  RADIO  CORPORATION 


Boonton  Naw  Jersey 

Jot  •  J  fqw  p*'**'*  S''’co 


DX  RADIO  PRODUCTS  CO. 

CfNfAAL  OFPICfS.  3300  W  ARMITACf  AVI.,  CHICAGO  47.  Ui 
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in  a  recent  circular  is  part  of  the 
company’s  new  line  of  vibration 
analyzing  equipment.  Complete 
technical  specifications  of  the  unit 
and  its  accessories,  as  well  as  an 
illustrated  description  are  in¬ 
cluded.  Prices,  terms  and  war¬ 
ranty  information  are  also  given. 


Engineering  Information  Service. 
Sylvania  Electric  Products  Inc., 
1740  Broadway,  New  York  19, 
N.  Y.  The  first  issue  of  a  new  en¬ 
gineering  information  service  bul¬ 
letin  contains  articles  on  (1)  a 
500-mc  noise  generator  for  uhf  tv 
which  uses  a  type  6722  noise  di¬ 
ode,  and  (2)  the  type  300  oscillo¬ 
scope  calibrating  standard.  This 
engineering  information  service 
will  come  in  the  form  of  a  periodic 
release  suitable  for  binding  and 
preserving  for  future  use  as  a 
reference  medium. 


ill 

mim 


Here,  in  a  versatile  instrument  of  advanced  design, 
are  all  the  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathavray  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  are 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

Tb«  newest  features  include: 

QUICK-CHANGE  TRANSMISSION  fully  tncloMif  wiffi  gtart 
rynming  m  o«/  to  provide  inttontoneout  tekefien  of  16  record 
tpoodt  over  tho  rongo  of  120:1 

CHART  TRAVEL  INDICATOR  providot  continweut  indication 
of  chort  motion.  Oporotor  knows  instontly  by  flashing  lamp 
if  onything  shoold  happen  to  interfere  with  chort  motion 
FULL-RESIIIENT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  isolates  oil  possible  vibration  ond  mokes  possible  the 
vso  of  modem  super-sensitive  golvonometers 
NEW  GALVANOMETER  STAGE  accommodates  a/I  Hathoway 
golvonometer  for  recording  miUiomperes,  microomperes, 
or  vrotts 

NEW  RECORD-LENGTH  CONTROL  AND  NUMRERING  SYSTEM 
designed  for  long,  trouble-free  service  under  all  kinds’  of 
ombient  conditions 

AN  tbo  other  valuable  feotures  ere  retoined,  such  as 
PRECISION  TUNING -FORK -CONTROLLED  TIMING  SYSTEM 
produces  either  Vi  0-second  or  V' 100-second  time  tines 
across  sheet 

WIDE  RANGE  OF  GALVANOMETER  TYPES  AND  CHARACTER¬ 
ISTICS  provide  for  almost  any  recording  requirements.  Nat¬ 
ural  frequencies  to  10,000  cps.  Sensitivities  to  50,000  mm 
per  ma,  single  and  polyphase  watts 

DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT. 
IN  LENGTH,  width  to  10  inches 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  BRILLIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whatever  your  noeds  moy  be,  inveitigete  the  NEW  Type 
OKillogroph  and  its  170  types  of  golvanometors  —  the  most 
versotile  equipment  in  existence  for  generol-purposo  appli¬ 
cations.  u/oire  erse  oiiiferiM  eai.A-a 


mw 
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mm 
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Time  Delay  Relay.  Heinemann 
Electric  Co.,  Trenton  2,  N.  J.  Bul¬ 
letin  5001  deals  with  the  Silic-0- 
Netic  time  delay  relay,  a  hermeti¬ 
cally  sealed  time  element  for  small 
size,  low  cost  and  absolute  de¬ 
pendability.  Illustrations,  chief 
features,  operating  characteri.s- 
tics,  general  specifications  and 
ordering  information  are  given. 


Precision  Potentiometers.  DeJur- 
Amsco  Corp.,  45-01  Northern 
Blvd.,  Long  Island  City  1.  N.  Y. 
Catalog  E-L  covers  a  complete  line 
of  .series  L-400  precision  wire- 
wound  potentiometers.  Complete 
specifications  are  furnished  in 
four  pages  for  these  small-size, 
highly  accurate  potentiometers 
showing  a  wide  variety  of  appli¬ 
cations  for  single  and  multiple- 
ganged  units. 


Industrial  Retaining  Rings.  Indus¬ 
trial  Retaining  Ring  Co.,  8  W.  Sid¬ 
ney  Ave.,  Mount  Vernon,  N.  Y., 
has  available  a  bulletin  dealing 
with  its  industrial  retaining  rings 
that  are  stacked  for  modern  dis¬ 
pensing  and  speedy  application. 
The  rings  described  are  made  from 
carbon  spring  steel,  heat-treated 
to  exacting  specifications,  and 
provide  shoulders  on  grooved,  cir¬ 
cular  shafts.  Included  with  the 
bulletin  is  an  engineering  specifi- 
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steatite,  ceramic 
&  lava  insulators 


for 

electrical 

and 

electronic 

applications 


Custom-moldtd,  titrudtd  or 
machined  to  close  tolerances 
to  meet  your  euet  speciffca- 
tlons.  Prompt  delivery  at  low 
cost  on  larie  or  small  orders. 
Over  hall  a  century  of  servico 
is  your  luarantee  of  completo 
satisfaction. 


FIM  aUT  TODAY.  IllustrataO 
bulletin  with  complete  techni¬ 
cal  data  will  be  sent  on  reouesL 


VA 


\ 
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BURGESS  BATTERY  COMPANY 

(DEPT.  E-6  FREEPORT,  ILLINOIS 


2'oiit  of  3  I 
Engineers  Prefer  1 

BURGESS  BMTERKSH 

^  TW  TO  WONDER  Burgess  is /A« 

XN  Erse  source  for  industrial  f 

dry  batteries.  Burgess  long-life 
dependability,  and  anifom-  f 
high-level  performance  are 
hacked  by  more  years  of  engi- 
neering  “know-how”  than  any  ' 

other  batteries.  The  mainte-  • 

nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en- 

gineers  prefer  Burgess ...  by  independent  survey. 
Check  for  your  local  source  of  supply  or  write  now! 

WRITl  FOR  IN6INIIRIN6  MANUAL  AND  CHICK 

^-1  SHUT— No  obligation.  By  return  mail  you  will  re- 
^  1  ceive  the  FREE  EiiKineering  Manual  lisiine  the  com- 

pine  line  of  Bursess  Batteries  together  with  detailed 
\ specifications;  also  the  Burgess  "Check  Sheet”  on 
t  which  you  may  outline  your  battery  requirements  in 
\  \  the  event  that  the  battery  you  need  has  not  already 

_ _  been  developed.  Address: 


Send  resumes  fo:  PERSONNEL  DIRECTOR 


MELPAR,  INC. 

452  Swann  Avt.  Alexandria,  Va. 
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Computers 
Radar  Beacons 
Telemeterinc 
Sub-Miniaturiiation 
Microwave  Roeoivors 
Microwave  Transmitters 
Millimicreseeond 
Pulse  Circuits 
Researeh  in 

Underwater  Sound  Systems 


1423  37tk  St..  Brooklyn  IS.  Now  York  •  GEdnoy  4-1144 


WmI  CmsI  RtprtMwfotivt: 

S.  Si«9«lr  IMS  So.  Lo  Ciooogo  llvd.,  Los  Aogtios  IS,  Colif. 


KIRCHBERGER  t  COMPANY,  INC. 


ELECTRONIC 

ENGINEERS 

WHO  WE  ARE: 

Aa  a  reault  oi  our  recent  aiiilation  with 
the  Weetinghouaa  Airbrake  Co.,  we 
are  entering  a  new  and  accelerated 
ezpcmaion  program  directed  toward  per¬ 
manent  growth  in  the  induatrial  elec- 
tronica  field. 

WHAT  WE  OFFER: 

To  qualified,  competent  engineers,  we 
oiler  truly  permanent  pocitions  at  salar¬ 
ies  that  rank  among  the  highest  in  the 
industry.  Additional  compeneettion  is 
podd  lor  the  extended  work  week. 

WHERE  WE  ARE: 

We  are  located  juat  outside  Washing¬ 
ton,  D.  C. — away  from  the  bustle  and 
bustle,  yet  close  enough  lor  you  to 
enjoy  all  the  advantages  the  natlon'a 
capital  oiiera.  Suburban  housing  in 
northern  Virginia  is  available  only  a 
lew  minutes  away  irom  where  we  are 
located. 

HERE'S  ALL  YOU  DO: 

11  you  have  experience  in  any  oi  the 
fieldi  listed  below,  you  owe  it  to  your- 
leli  to  inveatigote  career  opportunities 
here.  Oi  course,  all  replies  will  be 
strictly  confidential. 


Following  aro  tlandar^  JAM  tgotiAtoHont  to  wlikli 
METHOOf  It  tvrrontif  prodoting: 


ftotlic  intwlet«f«  in 
obovt  i«€k«t«  or* 

*  lypo  MFE.  pbofiolic, 

*  pot  MIL  M4A. 
C*rofnlc  iotulotort  or* 

*  tl*otit*,  Gfod*  L-4t 

*  or  b*tt*r  p*r  JAN 

*  1-1 0.  Centectt  or* 

*  tilv*r  piot*d  c*pp*r 

*  bot*  oll*y  Ipkotphor 

*  bront*  ond  boryMiwm 

*  %ifb*r*  tp*cifl*d)  with 

*  tormifioii  hot  tin 

*  dipp*d.  Shi*ldt  ond 

*  bot*t  on  JAN  S>3t 

*  onift  or*  tf**l 

*  codmiom  plot*d; 

*  S-3tA  ond 

*  Am*ndm*nt  1  port* 

*  wt*  brott,  nick*| 

*  plot*d. 


IjlMETHODE  Manufacturing  Corp, 

A  2265  Wett  5l.  Paul  Avenu*  *  Chicogo  47,  Illinois 


In  oddition  (o  meeting 
opplicoble  JAN  tpecificelient, 
METHOOE  ftockett  ond 
occet»erie«  for  military 
appli<ation«  ore  monwfoclured 
with  oil  the  EXTRA  quality, 
precision  ond  core  which  con 
go  into  o  conipoct  heovy  duty 

With  test  failures  end 
comoonent  rejections  so  costly 
new,  the  many  extros.  standard 
with  METHOOE,  and  the 
uniformity  assured  by  perfected 
quality  control  techniques 
worked  out  in  conjunction  with 

many  headaches. 


Crystal  Socket 

mber  of  METHOOE  products  not  es  yet  covered  by 
specifications  ore  finding  opplicotien  in  military 
ments,  such  os  the  two  prong  crystal  socket  for 
rs  with  .OSO"  pins  on  .466"  centers  shewn 
lit  METHOOE  for  standard  type  sockets  with  speciol 
■  als  and  performance  incorporated  for  military  ap- 


iponei 


DESCRIPTION 

JAN  S  28A 
AMEND.  1 
(2  19  51) 

JAN  S  28A 
(2-28-49) 

JAN  S  28 
(8-31-44) 

KEY  DIMENSIONS 

Miniofur*  7  Pin 
Plobtic  $ock*t 

TS102P01 

TSE7TI01 

S010M 

SOIIM 

Mtg.  Center! 

Mig.  Hol*k  1^"; 
Chottit  Hoi*  lb". 

Miniofur*  7  Pin 
Ctromic  Socket 

TS102C01 

TSE7T102 

S01X 

sonc 

Mtg.  Centers  ^*"; 
Mtg.  Holes  i/b"; 
Chassis  Hole  H'*. 

Novel  9  Pin 
Plottic  Socket 

TS103P0I 

TSE9T10I 

Mtg.  Centers  I’  li"; 
Mtg.  Holes  l/ll"; 
Chassis  Hole  *4”. 

Novol  9  Pin 
Ctromk  Socket 

TSIOSCOI 

TSE9TI02 

Mtg.  Centers  IV*"; 
Mtg.  Holes  'b"; 
Chossis  Hoi*  V4**. 

Minsoture  7  Pin 
Tub*  Sbi*lcf 

TS102U0I 

TSEOTIOI 

SOS  3 

Height 

Miniotur*  7  Pin 
Tub*  Shield 

TSI02U02 

TSF0T102 

SOS  6 

Height  1^" 

Miniotur*  7  Pin 
Tub*  Shield 

TS102U03 

TSEOTIOS 

Height  2V4" 

Miniotur*  9  Pin 
Tub*  Shield 

TS103U01 

TSF0T104 

Height  V/i"* 

Miniotur*  9  Pin 
Tub*  Shield 

TSI03U02 

ISFOTIOS 

Height  1-15.^18" 

Miniotur*  9  Pin 
Tub*  Shield 

TS103U0S 

TSF0T106 

1 

Height  2H" 

NIW  PRODUCTS  ict»n>m4) 

cation  data  sheet  showing  shaft 
size,  ring  dimensions  and  groove 
dimensions  for  the  entire  line. 


Phono  Pickup.  Lindberg  Instru¬ 
ment  Co.,  830  Folger  Ave.,  Berke¬ 
ley  10,  Calif.,  has  available  a  pam¬ 
phlet  introducing  Fluid  Sound,  a 
new  phono  pickup  using  fluid- 
damping  and  fluid-coupling.  The 
pickup  described  does  not  require 
the  stylus  to  do  the  work  of  gen¬ 
erating  the  output  voltage  and  is 
almost  entirely  free  from  hum 
pickup.  Dimensional  drawings  and 
technical  data  are  included. 


Induction  Heating.  Westinghouse 
Electric  Corp.,  Box  2099,  Pitts¬ 
burgh  30,  Pa.,  has  available  the 
12-page  booklet  B-4782  that  pre¬ 
sents  case  histories  of  how  induc¬ 
tion  heating  has  increased  produc¬ 
tion  50  to  2,000  percent,  reduced 
space  up  to  90  percent  and  cut 
production  costs.  Modem  induc¬ 
tion  heating  apparatus  —  gener¬ 
ators  and  work  handling  equip¬ 
ment — are  described  as  machine 
tools  for  hardening,  heating,  an¬ 
nealing  or  joining  metals  in  ma.ss 
or  batch  quantities. 


Control  Instruments.  Assembly 
Products,  Inc.,  Chagrin  Falls,  Ohio. 
Catalog  No.  lA  contains  twelve  bul¬ 
letins  dealing  with  a  line  of  pyrom¬ 
eter  controls  and  contact  meter  re¬ 
lays  for  operation  and  process  con¬ 
trols.  Technical  data,  illustrations, 
ordering  information  and  price 
lists  are  given.  Also  included  are 
a  list  of  users  and  an  extra  bulletin 
on  the  model  351-5  millivoltmeter 
for  checking  thermocouple  controls 
and  the  model  1&54-A  Simplytrol 
oven  thermomenter. 


Carbon  and  Graphite  Products. 
National  Carbon  Co.,  A  Division 
of  Union  Carbide  and  Carbon 
Corp.,  30  E  42nd  St,  New  York  17, 
N.  Y.  Products  made  in  carbon 
and  graphite  in  grades  from  por¬ 
ous  to  impervious  for  applications 
in  the  chemical  and  process, 
metallurgical,  mechanical  and 
electrical  fields  are  fully  described 
in  the  20-page  catalog  section 
S-6005.  Principal  features  of  the 
products  described  are:  resistance 
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Cot  Your  Costs, 


pbWRARM 

®  \  ^  ^  ^  ivi  AKIFR.S 


^WORK  POSniONtRS 


SOLENOIDS 

For  DC  CiweuitM 


Pickering  engineering 
Mrvke  it  available  for 
special  applications 
where  Pickering  slond- 
ord  Solenoids  do  not 
opply. 


ff  dctDili  ofid  oddfa  ORportniRnf  N 

PICKERING  &  Cn.,  INC. 

Manufacturers  of  world-famous 
electro-magnetic  phonograph 
cartridges  and  audio  equipment. 
Oceanside,  L.  I.,  Nesv  ^'orlc 


MEGOHMS  iri  I  irr 

MEGOHMS  JCLLirr 

MEGOHMS  ALLOY  1000 

mIgSSmI  resistance  wire 

This  new  material  packs  1000  ohms  cmf — 48%. 
more  than  the  wideiy-used  nickel-chromium  alloys. 

i  And  what’s  more,  there's  no  loss  of 

'  other  imponant  physical  and  elearical  ^ — - - - - 

]  properties.  High  tensile  strength — ex-  ‘ 

cellent  solderability — ^TC  of  Resistance  • 
is  20 — EMF  vs  Copper  7  micro-volts  » 

— Coefficient  of  Expansion  13.9 — re-  \ 

I  markable  Surface-Corrosion  Resistance 
— and  many  more  vital  characteristics  • 
make  ALLOY  1000  a  money-making  | 
prestige-building  component  of  com-  : 
pact,  precision  resistors.  For  complete  y, 
data,  get  Bulletin  17  .*  ■*.:*,* 


JELLIFF 


t•■T■P•■T.  coaa 


HERE'S  HOW 
OTHERS  DO  IT 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 

work  while  two  hands  produce.  '  ■  X  } 

That's  why  POWRARM  works 

on  the  most  efficient  assembly  ^  ^  ^ 

lines  in  America  today,  and  •««*>'.  vwtkot  w  ho«. 

belongs  on  yours.  Write  us 

about  your  production  "head-  ^  Pt 

ache"  .  .  .  we'll  show  you  how  '  yl 

POWRARM  can  cure  it. 

W^ife  far  CmtmU§  Hfll 
37  Ittfarmmrtvt  se§ts,  fill 


WILTON  TOOL  MFG.  CO. 

Precision  Bvilt  Bench  Vises,  "C''  C/omps  and  Work  Posifioners 


PICKERING 


MEGOHMS 

MEGOHMS 

Che 


I  I  fTl  ^ 

Cheaoer 


by  the  dozen  with 


STODDART  AIRCRAFT  RADIO  CO, 

bbhU  SANTA  MONICA  BLVD.  HOLLYWQOD  38  CALIFORNIA 
H,IU.d»  929A  * 


(cofltiniMd) 


NEW  PRODUCTS 


to  practically  all  corrosive  chemi¬ 
cals,  high  heat  transfer  of  graph¬ 
ite  products  and  low  heat  transfer 
of  carbon  products,  ease  of  ma¬ 
chining  and  fabrication,  resistance 
to  severe  thermal  shock,  low  ther¬ 
mal  expansion,  strength  main¬ 
tained  with  no  deformation  at  high 
temperatures  and  good  electrical 
conductivity. 


MEASURING  EQUIPMENT 

Complete  Frequency  Coverage  — 14 kc  to  lOOOmc/ 


Magnetic  Recording.  Audio  De¬ 
vices,  Inc.,  444  Madison  Ave.,  New 
York  22,  N.  Y.,  has  available  a 
booklet  written  by  its  vice-presi¬ 
dent,  C.  J.  Lebel,  entitled  “Funda¬ 
mentals  of  Magnetic  Recording.” 
Its  50-odd  pages  include  such 
topics  as:  a  brief  history,  tape  vs 
wire,  magnetic  recording  method, 
magnetic  relations,  bias,  erasing, 
output,  frequency  response,  dis¬ 
tortion  and  noise,  modulation 
noise,  tape  construction,  hints  on 
selecting  a  tape  recorder,  mainte¬ 
nance,  recording  time  for  various 
tape  speeds  and  reel  sizes,  and 
technical  data  on  Audiotape. 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


150kc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
Optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


Station  Planning.  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.,  Clifton, 
N.  J.,  has  published  a  booklet  on 
station  planning,  a  complete  step- 
by-step  outline  directed  to  man¬ 
agement  and  station  engineers 
which  fully  explains  the  facilities 
and  function  of  all  equipment 
necessary  to  the  normal  operation 
of  a  well-integrated  tv  station. 
Equipment  layouts  suggested  pro¬ 
vide  for  future  expansion  of 
these  facilities.  Easy-to-understand 
renderings  along  with  exploded 
views  and  systematic  floor  plan  ar¬ 
rangements  follow  the  text  graphi¬ 
cally.  As  the  reader  goes  through 
the  booklet  he  flnds  a  complete 
breakdown  for  each  equipment 
complement  explaining  the  actual 
equipment  pieces  and  approximate 
costs  of  the  various  units  incorpo¬ 
rated  in  that  group.  The  booklets 
will  be  forwarded  directly  to  all 
tv  managers  and  station  engineers 
requesting  copies  on  their  com¬ 
pany  letterheads. 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial  Equivalent  • 

AN/URM-17.  ' 

Frequency  range  includes  Citizens  ^  . 

Band  and  UHF  color  TV  Band.  ^  ^ 

These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1 -225a,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


Precision-Regulated  Power  Sup¬ 
ply.  Pedersen  Electronics,  Lafay¬ 
ette,  Calif.  A  single-page  bulletin 
covers  the  model  SOO  precision- 
regulated  power  supply  that  fea- 


SERIES  "S" 
(CoTcr  Removed) 


TTP! 

KlAYS 


SCOPE  DOLLY 

Model  1 

Cooveoieet  Height  ond  Viewiag  Aagle 
AdiottoMe  to  Hold  Portable  Scopes 
■ell  leariog  Swivel  Robber  Tired  Costers 
Lightwoight  Alominum  Constmctiee 
RecoMMoeded  by  Laboratories  Wberevor  Used 

$35.00  FOg  LOUISVILU.  KY. 

Fermorty  MRotoctorod  by  UNIQUE  DEVICIS 
Now  oraiHitoetiwod  ood  $oU  by 

TECmUCU  SERVICE  CORPORAnON 

I1U  MkMgen  Drivo  LeobvUlo  S,  Kontecky 


Meet  AN  Standards  or 
Armed  Services  Applications 


Compact,  multiple  contact... 
vibration  and  shock  proof. 
Built  to  meet  rigid  specifica¬ 
tions  and  severe  operating 
conditions. 

Unique  pile  up  arrangement 
reduces  over-all  space  com¬ 
pared  with  conventional 
relays. 


SERIES  80 


RELR^S 


(G 


DETACH  AND  MAIL  COUPON  BELOW 


EMBASSY  ENGINEERING  CO. 

224  East  204tli  Sf.  N«w  York  54p  N.  Y. 


Oentfemro: 

Without  obUgatioa,  pUmm  us  inform! 
mstioa  regardinc  your  HERMETICALLY 
SEALED  RELAYS  for  f<41ouring  apphoatioo: 


ISQUIRIES  INVITED  REGARDING 
YOUR  REQUIREMENTS 


nr  POWER  SUPPLIES 

Voltage  Ranges  to  60,000  Volts 


TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE  APPLICATIONS 

Warren  Wire  Company  is  now  producing  in  quontity 
Teflon  insulated  Magnet  wire. 

SIZES— 14  IlirwHali  4.1 
Slagle,  Heavy,  Triple  aad 
Qaadraple  thiekaean,  ,^'EMi%  ST.A.’VDAHDS 

We  invite  inquiries  where  requirements  call  for: 

■aiall  SP.4CE  FACTOR 

HIGHEST  ABHASIOIV  RESISTANCE 

FLEXIBIUTV  ANR  ARHERE.N’rE 
DIELECTRIC  STRENGTH 
RESISTANCE  TO  CHEIMK  ALS 

and  it  will  withstand  temperatures  of  250  centigrade. 

WARREN  WIRE  COMPANY, 

POWNAL  VERMONT 


aECTRONICS— Janoery.  7933 


Sf 


NEW  MtOOUCTS  (c«itiiiiw«> 

tures  low  source  impedance, 
utmost  stability  under  a  wide  va¬ 
riety  of  load  conditions,  minimum 
ripple  and  negligible  drift.  Oper¬ 
ating  data,  specifications,  size, 
weight  and  prices  are  included. 

Pure  Ferric  Oxides.  C.  K.  Wil¬ 
liams  &  Co.,  Easton,  Pa.,  has  avail¬ 
able  a  data  sheet  on  the  properties 
of  the  three  most  popular  pure  red 
iron  oxides.  Actually,  the  company 
has  10  different  grades  but  the 
three  described  will  cover  98  per¬ 
cent  of  the  application.  Particle 
size,  physical  properties  and  chem¬ 
ical  analysis  are  given. 

Electronic  Contour  Follower.  Gen¬ 
eral  Electric  Co.,  Schenectady  6, 
N.  Y.  has  announced  a  new  four- 
page  bulletin  on  electronic  contour 
follower  systems  for  machining 
irregularly  shaped  parts.  The  pub¬ 
lication,  designated  as  GEA-5660, 
covers  one-,  two-  and  three-dimen¬ 
sion  tracer  control  systems  for  use 
on  lathes,  boring  mills,  milling 
machines,  drilling  machines  and 
the  like.  Employing  many  photo¬ 
graphs  and  diagrams  it  gives  a 
brief  description  of  each  of  the 
systems,  its  components,  features 
and  operation. 

Measuring  Instruments.  Dawe  In¬ 
struments  Ltd.,  130  Uxbridge  Road. 
Hanwell,  London  W.7.,  England, 
has  issued  a  6-page  illustrated 
brochure  summarizing  a  wide  range 
of  electronic  measuring  equipment 
manufacturing.  Technical  data  are 
given  for  instruments  for  the  radio 
and  communications  laboratory,  as 
well  as  instruments  for  industrial 
and  photographic  applications. 

Time  Delays.  Diaphlex,  Div.  of 
Cook  Electric  Co.,  2700  North 
Southport  Ave.,  Chicago  14,  Ill.,  has 
published  a  12-page  booklet  dealing 
with  a  wide  line  of  Tarrytron  time 
delays.  Illustrations,  dimensional 
drawings  and  technicid  specifica¬ 
tions  for  each  are  included.  Order¬ 
ing  information  is  made  easy. 

Miniature  Wire  and  Cable.  Tensol- 
ite  Insulated  Wire  Co.,  Inc.,  Tarry- 
town,  N.  Y.  Engineering  and  manu¬ 
facturing  facilities  for  miniature 
I  insulated  stranded  wires  and  tin- 


ECLIPSE-PIONEER 

Announces  the  New  Line  of 

PYGMY 

SYNcnnos 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  Mimous  Autosyn*  synchros.  It’s  the  new  AY- 900  series,  a 
precision-built  pvgmy  weighing  only  1^  oz.  while  scaling  only 
1.278'  long  ana  .937'  in  diameter  (the  same  diameter,  ina- 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-900  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  19  minutes  on  all  produaion  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

lOM  Pot  TNt  PIONEER  «m  w  awim 

tU.  M.  MT.  •fP. 


I  Umn  MMTIti  COTPVtftTMM 


Typical  Performance  Characteristics 


Oaa  AV-201-3  Orivlag  | 

Oaa  AY-500-3  Dilvlag 

Oaa  AY-SOO-S 
Caalral  Traattanaar 

Two  AY-500.3 
Control  Trontformor 

Oflo  AY-50&-3 
Control  Trontformor 

INPUT 

Voltage 

26-volts,  single-phase 

26-volts,  single-phase 

26-volts,  single-phase 

Frequency 

400  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

110  milliamperes 

55  milliamperes 

Power 

0.8  watts 

1.2  watts 

0.9  watts 

Impedance 

l05-|-i280  ohms 

100-|-j220  ohms 

290-{-j370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 

40  millivolts 

40  millivolts 

40  millivolts 

Sensitivity 

310  millivolts/degree 

280  millivolts/degree 

245  millivolts /degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spread) 

0.6  degrees 

0.6  degrees 

0.75  degrees 

OlUr  |.r  pradsiM  amrmmtt  kr  (wv*  infMOT  mat  iiintlsi  ssdpamt: 

S«rv*  nMtan  and  »yrt»ii>»  •  ral*  asinralars  •  gyro*  •  daWS- 
saHaa  aqalpaiaiH  a  haMaa  pawar  tappHat  a  raaiata  ladkdlag. 
ItaataMMag  aydaaia  aad  apadal 


Par  deUuUd  htfarmatiam,  write  ta  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

motsoco,  NEW  jetSEY 

fapart  SfllMi  MmmSm  PMiIri^  71  MNi 


p  N^TwkllpNaYa 
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Saaaary.  1 9S2  — ELECTRONICS 


MIWATURE 

CONNECTORS 


ONIY  JFO  l.qh»n.nq  A. 
e«clu\i««  patented  f»o< 


afcnioNics— i9S3 


^  SCREW  PRODUCTS  COMPANY,  INC 

33  GREINE  STREET  NEW  YORK  1 3.  N.  Y 


IVI 


E 


T/X 


I! 


K. 


No.  AT  105 


WINCHESTER  ELECTRONICS,  INCORPORATED 


D.'ARSONVAL  PORTABLE 

GALVANOMETERS 

AND  MOVEMENTS  .  .  . 


...nr  AIrbomm 
Ctoctranlc  Eqmipmnmt 
tintgmd  m»A 
mnmufmetmrmA  fey 
Wlmekmttbr  Cimeirbmict,  lac. 


Me— t  ioism  Nr  •Nctr—ic  •qwIpM—t  N  airerwH  TImm  w—irterfe  Miftoy  etMiMR 

•nR  rmIMR  mImINi  kmv  raqwiraR  prafraMiv*  WiMiMfetar  Ctottrwiet  fiatwii: 

MtataNcUotl—  af  alactraalc  cawpaaaaH,  Tlia  abava  t  tinMnaiftr* _ _ _ »»-- 

caaaacNr  it  typkal  af  tavaral  racaat  Raeifafe  wa  liava  *  _ *,  . 

tappllaR  la  Mai  ibU  aaaR.  Wa  bava  Rivaa  tpaclal  *MIRaR  Maftmlaa  («Taaral  tIM)  NaarN 
caaeMaraltaa  la  Iba  Mlawiaf  faalaraet  S.  fracftlaa  aMcblaad  pla  m4  eaebat  caal 


I.  fracftlaa  ■acblaaa  pla  mm  taefcal  caalacit 
•ilvar  alalaR  vltb  aaM  Ratb  avar. 


1.  Saaff  facfaaara  —  Ola  catl  alaaiiaa«  allav. 

2.  UpM  Waipbf  *  Talal  far  plaf  md  racaalacla 

I.S  at. 

S.  Sa—N  Slaa  —  Maalaiaai  <1  aw  alar  1*.  Talal  laa«Hi 

OJk,  1%*. 

4.  RifM  Aafla  CaMa  fairy  «  far  aia  la  llailiaR 


•  0"  k-^ob.  CNe>cfe  of  4  i*ondard 
VI  obowf  yovr  appl'coffon  o^d  r»av 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


try.  latfIvWaally  laalaf  witb  ■tiprawt  **0'‘ 
riatt  ar  ipaclal  faabalt. 

4.  C«Mta-fi*a  far  #30  A.W.O.  and  l«a  far  |1t 
A.W.O.  wfra. 

#.  fNMI  •  Oliva  drab,  iridila. 


IN  CANADA:  COSSOR  (ChrOr)  LIMITED 
SOI  WlibOa—  St.,  Hallfos.  N.  S. 


Otbar  caataet  arrantiaitaU  tad  tball  dMlgaa  will  ba 


•▼ulaMa  $mm  ~  Writ#  car  r»tla>af1fia 


6LENMOOK,  CONN.,  U.S 


FORMANCE 

Not  Size 

rHAT  COUNTS 


PE 


IS 


VniE  GIANT 

©LIGHTNING 
ARRESTER 

PROTECTS 

Agoinst  lightning  Hoiords 


NEW  PRODUCTS 


(cofitfmitd) 


EXTRUDED 

TEFION' 

INSULATED 
COAXIAL  CABLE 
BY 

ROCKBESTOS 

FOR 

HIGH-FREQUENCY 

CIRCUITS 


Because  of  Teflon’s  very 
4  stable  electrical  and  chemical 
*  properties  over  a  wide  range 
*aof  temperatures  (  — 320°F  to 
l-f  550°F),  it  is  widely  used  in 
|UHF  transmission  lines  in  jet 
^planes  and  in  various  airborne 
communications  systems,  ra¬ 
dar  and  radio  equipment. 

-  Extruded  Teflon  coaxial 
cable  —  extruded  Teflon  rod 
now  available  from  Rock- 
bestos.  Get  in  touch  with  you,r 
nearest  Rockbestos  represent¬ 
ative  or  write  direct  for 
information. 


Teflon 

Coaxial 

Cable 

RG  87A  U 
RG  116A/U 
RG  117A/U 
RG  118A/U 
RG  119A/U 
RG  120A  U 


Extruded 

Teflon 

Rod 


sels,  including  a  wide  variety  of 
wire  and  cable  constructions,  are 
discussed  in  a  recent  folder.  Product 
classifications  and  engineering  data 
are  given.  Four  sheets  of  technical 
information  on  standard  Tensolite 
flexible  wires  and  cable  are  in¬ 
cluded. 

Gas  Dust  Analyzer.  Minneapolis- 
Honeywell  Regulator  Co.,  Brown 
Instruments  Division,  Wayne  and 
Windrim  Ave.,  Philadelphia  44,  Pa. 
Instrumentation  Data  Sheet  No. 
10.14-6  gives  an  illustrated  techni¬ 
cal  description  of  a  gas  dust  an- 
I  alyzer  that  operates  with  an  Elec- 
j  tronic  potentiometer  to  provide 
I  continuous  record  of  dust  content. 

;  Operation  and  application  data  are 
I  included. 

I  Mechanical  Interlock.  Simonds  Ma¬ 
chine  Co.,  Inc.,  Southbridge,  Mass. 
The  many  improved  features  of  the 
j  new  Linemaster  Lektro-Lek  switch 
are  fully  described  in  a  recently 
i  issued  bulletin.  The  mechanical  in- 
’  terlock  described  which  works  on 
the  seesaw  principle  with  selective 
i  circuits,  prevents  both  circuits  from 
being  operative  at  the  same  time; 

I  its  single  cord  receptacle  eliminates 
I  costly  harness  assemblies  and  all 
'  wiring  connections  are  made  inter¬ 
nally.  The  device  treated  is  parti- 
j  cularly  suited  for  sound  transmis- 
I  sion  equipment  such  as  wire  or  disc 
recorders,  raising  and  lowering  of 
appliances  and  intercommunication 
systems. 


ROCKBESTOS 

PRODUCTS  CORPORATION 

NEW  HAVEN  4,  CONN. 


;  Pocket-Size  Test  Instrument.  Pyra- 
j  mid  Instrument  Corp.,  49  Howard 
I  St,  New  York  IS,  N.  Y.  Case  his- 
I  tories  of  electricians,  maintenance 
men,  service  men,  engineers,  and 
I  production  and  test  personnel  who 
I  do  their  servicing  with  the  aid  of 
an  Amprobe  Snap-around  volt 
'  ammeter  have  been  gathered  into 
I  the  16-page  manual  No.  504.  Eleven 
I  case  histories  in  the  booklet  illus¬ 
trate  as  many  different  uses.  A 
I  working  drawing  of  the  Amprobe 
!  with  its  specifications  and  mechani- 
I  cal  dimensions  is  shown. 


Specialists  in  High  Temperature 
Wires  and  Cables  Since  7918  , 

I 

New  York  •  Cleveland  •  Detroit  •  Chicago  •  Pittsburgh  •  St.  Louis 
Ijss  Angeles  .  Oakland.  California  •  New  Orjeans  •  ^Seattle  _ 


Sonometer.  Electro  Products  Lab¬ 
oratories.  Inc.,  4501  Ravenswood 
Ave.,  Chicago  40,  III.,  has  issued  a 
single-sheet  bulletin  on  the  model 
4100  sonometer,  an  instrument 
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Th*  flowUit  workmanship,  suporb  epor- 
otionol  foaturts  and  tho  unsurpauod 
porformonco  of  tht  distin9uishod  Now* 
comb  omplifiors,  oxcito  tho  cdmirotion 
of  ovon  tho  most  coso-hordonod  ongi* 
noor.  Judgod  by  tho  most  criticol  ston* 
dords  thoy  moro  than  moaswro  up  to 
your  fondost  oxpoctotions.  Tho  brand 
you  con  most  confidontly  rocommond,  or 
uso  in  your  own  instollotions  .  .  .  tho  in¬ 
dustry's  most  comploto  sound  lino. 

Writo  for  ififormotion 

iawid  line 
tkai  ifualiidf 


Wide-range,  laboratory-type 
machines  available  for  wind¬ 
ing  samples  and  small  produc¬ 
tion  runs  of  toroid  coils.  Pro- 
duaion  machines  built  to  meet 
specific  requirements. 

MICO  INSTRUMENT  CO. 

TOE  Trowbridge  St,  Cambridge,  Mass. 


NOTHELFER 

Special  TRANSFORMERS 


Proven  by 
Past 

Performance 


Over  25  years'  experience  in  the 
manufacture  of  special  transform¬ 
ers  to  meet  individual  require¬ 
ments.  Built  in  quality  proved  by 
years  of  actual  use. 

From  10  VA  to  300  KVA  Dry- 
Type  only.  Both  Open  and  En¬ 
cased.  1,  2,  and  3  Phase.  15  to 
400  cycles. 

Sand  tor  I  BulUttn,  and  ^rica  U$t 


NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


Use  “IMPROVED"  Silver-facing 
for  speed,  quality,  durability! 

We  are  equipped  to  render  rapid,  dependable  service  in 
brazing  silver  to  your  pre-shaped  contact  parts. 

Consult  us  also  for  any  problem  concerning  wire,  sheet 
or  tubing  where  a  composite  material,  i.e.  silver-copper, 
gold-nickel,  copper-iron,  etc.,  is  desired. 

Your  inquiries  will  be  appreciated  and  repliq|T  to 
promptly. 

We  invite  you  to  send  for  a  free  copy 
of  our  brochure.  "The  Story  of  Lam¬ 
inated  Metals.” 


The  Home  of  IMPROVED  Servfco 


ELECnONICS -  Jemvryj. 


m 


lk  toughest  tnansfonners 

must  '^take”  this  torture,  before 
they  take  on  your  tough  jobs*.. 


CHICAGO  TRANSFORMER 

DIVISION  Of  fSSfX  WlHf  C08P0XATI0N 


IIIIIL-T-27  transformers  are  really  rugged 

the  complete  line  that  meets  military  specifications 


SEND  FOR  FREE  CATAIOO 

Hov*  ttM  M  d*tollt  on  CHICAGO’S 
Now  fqwipoionf  tin#  coloring  oil 
MIUT«27  units  os  woM  os  fomows 
Soolod'in-Stool  tronsformori 
goorod  to  todoy’s  drevit  roguiro* 
moots.  Writo  for  your  froo  copy  ol 
this  oohfoblo  cotoleg  todoy,  or  got 
It  from  your  distributor. 


CHICAGO  MIL*T>27  Transformers  win  their  spurs  in 
every  conceivable  **torture  chamber”  test.  Two 
hundred  and  forty>seven  cycles  of  alternating  beat 
and  cold  for  over  2400  hours  fail  to  break  the  seal  or 
cause  failure  of  these  rugged  Chicago  units  expressly 
designed  for  military  and  special  applications. 
Chicago's  unique  bushing  design  and  construction, 
and  exclusive  process  of  bonding  steel  base  covers  in 
seamless  drawn-steel  cases  by  deep-seal  soldering — 
insure  perfect  sealing,  complete  dependability  and 
continuoqp  service  under  the  most  adverse  conditions. 
Your  electronic  parts  distributor  can  supply  the  com¬ 
plete  range  of  Chicago  MIL-T-27  Transformers: 
Power,  Bias,  Filament,  Filter,  Audio.  These  stock 
transformers  may  be  incorporated  in  your  equipment 
with  full  assurance  that  they  will  completely  meet  all 
MIL-T-27  specifications. 


NEW  FtODUCTS  (csstkised) 

used  for  determining  the  resonant 
frequency  of  any  solid  mass  or  ma¬ 
terial  where  strength  is  an  im¬ 
portant  factor.  Exclusive  features, 
specifications  and  some  typical  ap¬ 
plications  are  described  and  illus¬ 
trated. 

Sound  Equipment.  Bell  Sound  Sys¬ 
tems,  555  Marion  Road,  Columbus 
7,  Ohio.  Catalog  5152  gives  a  20- 
page  illustrated  description  of  an 
extensive  line  of  sound  equipment. 
Topics  listed  in  the  general  index 
include:  high-fidelity  amplifiers; 
tape  and  disc  recording  equip¬ 
ment;  10,  15,  25  and  50-watt 
amplifiers;  p-a  systems;  inter-com¬ 
munication  equipment;  and  acces¬ 
sories. 

Variable  Ratio  Speed  Changer. 
Metron  Instrument  Co.,  432  Lin¬ 
coln  St,  Denver  9,  Col.  Technical 
data  sheet  No.  4C  page  1  discusses 
a  miniature  variable  speed  drive 
with  push  rod  ratio  control.  Appli¬ 
cations  of  the  unit  described 
include  timers,  recorders,  control¬ 
lers,  computers,  indicating  mech¬ 
anisms  and  similar  low  power 
devices  requiring  remote  or  auto¬ 
matic  control. 

Wire-Wound  Resistors.  Cubic 
Corp.,  2841  W.  Canon,  San  Diege  7, 
Calif.  A  single-sheet  bulletin  deals 
with  a  line  of  circular  form  wire- 
wound  resistors,  originally  devel- 
’  oped  for  use  as  signal  pkkoff  de- 
.  vices  for  servomechanisms,  but 
'  which  may  find  use  in  many  other 
I  applications.  Typical  example 
types  are  shown  and  specifications 
I  are  given. 

Industrial  Tape  Uses.  Polyken  In¬ 
dustrial  Tape,  Dept,  of  Bauer  & 
Black,  222  W.  Adams  St.,  Chicago  6, 
III.,  has  just  released  the  Polyken 
Standard  Industrial  Classification 
Manual.  Nearly  80  pages  in  length, 
it  contains  21  major  group  classi¬ 
fications  (based  on  the  U.  S.  census 
breakdown),  175  detailed  industry 
classifications,  and  approximately 
1,500  distinct  and  specific  uses  for 
industrial  tape.  A  variety  of  tape 
numbers,  widths  and  applications 
for  communications  equipment  and 
related  products,  radio  and  radar 
equipment  and  tv  equipnaent  are 
listed 
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%r: 


RF  SHIELDING 

RADAR  REFLECTION 

MASSIVE  SURFACE 
CONDUaiYITY 

A.  'esiifjate 

SWIFT  &  SONS 

metallized  textiles 

for  further  information 
write: 

M.  SWIFT  &  SONS 

EnfiiiMrint  Deportimiit 

10  Lo¥e  Lane 
Hartford  1,  Conn. 


FOR  HIGH-SPEED 
INDUSTRIAL  SOLDERING 

Use  6-E 

Calrod*  Soldering  Irons 

HERE’S  WHY  THEY  ARE  PREFERRED  BY... 

PRODUCTION  MEN  .  .  .  because  they  are  ^ 
built  tiuif’h  fur  lon^,  cuntiiiuous  production 
line  soldering.  With  calorize«l  or  ironclad 
tips,  they  stay  clean,  solder  fast  and  can  be^ 
easily  disassembled. 

MANAGEMENT  MEN...(:-K  irons  last  ^  | 
loiif’er  and  neeil  less  ser\ice.  Kxbaustive  testa 
by  some  of  the  worltl's  largest  soldering  iron 
users  show  that  C-F^  irons  sa^  them  money. 

MAINTENANCE  MEN  .  .  .  because  superior 
features,  like  the  cord-strain  insulator  which  ^ 
withstands  a  pull  of  3.5  pounds,  makes  far|^^ 
less  maintenance  ne«'essary.  When  it’s  occa-^^r 
aionallv  nece.<sar>.  the  dependable  G-E  car¬ 
tridge  beater  slips  right  out  for  servicing — 
just  pull  a  pin. 

FOR  FREE  BULLETIN,  CE.A-1319,  ask  vour 
nearbv  C-E  distributor,  or  write  t<»:  Se<‘t. 
720-66,  General  Dectric  Co.,  Schenectady, 

New  ^  ork.  SR«gi»t*r«a  Tradsmors 


GENERAL 


ELECTRIC 


O*"!  •iSw  of  the  torque  dwrenchei 

wtMf  in  if.duvt.'y  Olv 


•  Permanently  Accurate 

•  Practically  Indestructible  /  I 

/  i 

•  Faster-Easier  to  use  /  ! 

•  Automatic  Release 

•  All  Capacities 

■  ei  nt*i  .  .  .  FHCh 

pounifL  .  f o.'f jf 

A’l  S-/'  » /zjr*  ■'•60U0  U 


INSULATION 

PORMVAR  •  FORA1EX  •  ENAMEL 


SECONDS 


X«VAR  la  ■— ■caffsiv,  ■•o-crMpInR  ■— Imivm  wire  roody  for 
MMarlaf.  N«w  ia  as#  By  laadlaf  aMaafactarart  af  alacWical 
pradacts.  Write  ter  nil  SANPLl  ter  te$tlt§. 

FIDEUTY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghoysen  Aveoue,  Newark  5,  New  Jersey 


ELECTRO¬ 

DYNAMIC 

SHAKE 

TESTING 


751  MAIN  ST»££T  WINCH£ST£t.  MASSACHUSETTS 
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an  approaching  enemy  plane.  Thus 
the  jet  fighter  pilot  of  tomorrow 
will  not  only  learn  how  to  handle 
his  plane  without  taking  it  off  the 
ground,  but  also  how  to  bag  an 
enemy  plane  as  it  approaches  him 
at  the  speed  of  sound. 

The  electromechanical  trainer 
contains  1,152  electronic  tubes,  60 
miles  of  wiring,  takes  up  600  feet 
of  floor  space  and  stands  10  feet 
high.  Over  100,000  engineering 
hours  went  into  its  design  and  it 
will  take  between  500  and  600 
printed  handbook  pages  to  explain 
its  operation  and  design. 

Its  cockpit  will  duplicate  in  every 
detail  that  of  the  F-86D  Sabre. 
Heart  of  the  trainer,  and  separate 
from  the  cockpit,  is  a  battery  of 
analog  computers.  Out  of  them  come 
the  answers  to  how  the  pilot  ‘‘flew 
the  plane.”  If  the  pilot  makes  a  mis¬ 
take  the  computers  automatically 
change  the  cockpit  instrument  read¬ 
ings  to  conform  to  the  actual  condi¬ 
tions.  Unless  the  pilot  corrects  a 
mistake,  the  conditions  will  auto¬ 
matically  carry  through  to  its  log¬ 
ical  end,  which  may  well  be  a  fatal 
crash. 

The  Sabre  simulator  requires  two 
instructors,  one  for  flight  per¬ 
formance  and  the  other  for  radar 
operations.  The  latter  al.so  controls 
the  simulated  target,  or  enemy 
plane,  which  the  pilot  is  required 
to  attack. 


The  largest  commercially  available  c-quipment  for  .shake  testing 
according  to  military  specifications  is  now  in  service  at  S|->crry  Gyro¬ 
scope  Company.  Developed  by  Calidync  to  deliver  a  force  output  of 
2500  pounds  at  frequencies  up  to  500  cycles  per  K-cond,  this  elc-ctro- 
dynamic  shaker,  with  its  associated  power  supply  and  control  system, 
is  the  latest  addition  to  Calidync's  complete  line  of  c-quipment  for 
vibration  studies. 

Further  original  Calidync  developments  in  the  field  of 
vibration  investigation  include  other  electro-dynamic  shakers, 
vibration  pick-ups,  couplers,  vibration  standards,  vibration 
mc-ters,  and  calibrators  for  accelerometers  and  vibration  pick¬ 
ups.  Each  of  these  was  produced  to  satisfy  a  recognized  need 
in  vibration  research  and  the  advanced  thinking  they  demon¬ 
strate  has  earned  theiq  extensive  use  in  diverse  fields  of 
engineering. 

When  you  need  sure  knowledge  of  vibration  and  its  effects,  you 
need  Calidync  apparatus.  Write  for  your  free  copy  of  data  sheet 
EBG-521. 

SAIIS  imiSINTATIVH  IM 

•  c’SiJVi.Z  M  I  y»«Miii»Tea..». 

CMKAM.  luwetl  I  . . '** 


Sarnoff  Fellowship 
Established 

A  PREDOCTORAL  fellowship  in  elec¬ 
trical  engineering,  providing  an 
annual  grant  of  $2,700,  was  estab¬ 
lished  by  the  Radio  Corp.  of  Amer¬ 
ica  last  month  in  the  College  of 
Engineering  at  New  York  Univer¬ 
sity.  The  award  will  be  known  as 
the  David  Sarnoff  Fellowship  in 
honor  of  the  chairman  of  the  board 
of  RCA.  Selection  of  the  first  stu¬ 
dent  to  receive  the  fellowship  will 
be  made  in  February  1952. 

Other  RCA  resident  fellow'ships 
are  available  for  outstanding  grad¬ 
uate  students  in  electrical  engineer¬ 
ing  at  Princeton  University,  Cali¬ 
fornia  Institute  of  Technology  and 
University  of  Illinois.  In  each  uni¬ 
versity  the  selection  is  made  jointly 
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7*  STAGE 
STREET 


SIGNAL  RESOLl'TION 

IS  A  ’'hi]st:..so  are 


The§c  inslrmnents  enable  Apectrnm  an¬ 
alysis  of  signals  so  close  in  frequency 
that  iheir  rurresponding  indications 
would  normally  mask  one  another. 

FEATURES  — Contimmomiiy  tariable  rttolniioms 
•  Comtimuously  vsriMblt  scammitig  uidtb  • 
Long  periistmft  cathode-ray  tube  •  .  . 
Screen  *  Intensity  grid  modulation  for  pulse 
assalysis  •  Synchronous  and  non-synchronous 
scanning  •  Variable  scanning  rates  *  tJnear 
and  log  amplitude  scales^ 

Lee  a  Panoramic  specialist  advise  you  on  your 
individual  problems. 

Write  tor  fully  dotoilod  bulletin 


10  SOUTH  SECOND  AVENUE,  MOUNT  VERNON,  N.  Y. 


Voltage  Regulated  D.  C. 

POWER  SUPPLIES 

Input:  105  to  125  Volts  A.C. 

Output:  80  to  350  volts  D.C.  @  27| 
mo.  regulated. 

0  to  -ISO  volts  D.C.  @  5  mo.  VR 
tube  regulated 

6.3  volts  at  10  amps.,  C.T.  unregu¬ 
lated 

Hum:  lest  then  5  millivolts 
Regulation:  Better  than  Vi%  Irom  no 
load  to  full  load 


Write  tor  fully  dttoiled  bulletin. 


ALSO  AVAILABLE 
Model  #520:  80  to  325  V.  at  ISO  mo. 

Model  #540:  80  to  375  V.  at  450  mo. 

Model  #550  :  0  to  5  KV  at  300  mo  (unreg¬ 
ulated) 


MANSON  LABORATORIES 


2.ccantf 

Made  to  your  specific  specifications. 
Accurate  to  the  minutest  tolerance.  Exacting  .|( 
in  performance — with  thorough  dependability. 

Whether  one  or  a  million,  you  get  prompt  ^ 
shipment.  Made  by  craftsmen  with  a  quarter 
century  experience. 

Send  us  detailed  description  and  quantity  for  prices 

MICHAEL  STAHL.  Inc.  * 
2 1 5  Fulton  Street  New  York  7,  N.  Y. 

★  ★★★★★★★★★★  ★  ★★■a 


IN  STOCK 

/ir  RADIO  SHACK: 

AMPEX 

MODEL  307R,C 
MODEL  302C 
MODEL  300C,S,R 
MODEL  400A 

Also  ovo//ob/*  from  RADIO  SHACK:  Amp«i 
racordart  in  I  to  14  tracks  using  %**  to  I" 
tapa  —  for  talamataring  and  othar  industrial 
sciantific  and  profassional  usa.  Writa  for 
pricas  and  dataiis. 

☆  yOUR  ORDERS 
i^mUD  NOW  ON: 

CHICAGO  TELEPHONE  SUPPLY  variabla 
wirawound  rasistort  maating  all  tpacs  in  JAN- 
R'lP  .  .  .  VICTOREEN  radiation  instrumants. 
countar  tubas.  Iii-mag  rasistors,  countar  and 
subminiatura  tubas  .  .  .  J*l-T  vibrating  raad 
fraquancy  matars.  switchas  .  .  .  VECTOR 
sockat'turrats  ...  CHICAGO  harmatically 
saalad  MIL'T-27  transformars,  raactors,  pulsa 
and  naw  aguipmant  transformars  .  .  .  MICRO 
SWITCH  pracisa  snap-action  switchas  .  .  . 
USECO  tarminal  lugs,  standoffs  .  .  .  POTTER- 
IRUMPIELD  ralays  .  .  .  SIMPSON  instrumants 
.  .  .  ELECTRONS  INC.  ractiflar  tubas  .  .  . 
SUPERIOR  variabla  voltaga  controls  .  .  .  and 
tha  products  of  RCA.  G-E,  Raythaon,  Syi- 
vania,  Amparita.  laldan,  Minnasota  Mining. 
UTC,  Aarovoi,  Cornali-Dubiliar,  Eria,  Mallory, 
Amphanol,  Cinch-Jonas,  Ohmlta,  lurr^ass, 
Sola,  Eby,  ICA  and  200  otharsl 
Radio  Sheet's  2>  yaors  of  tiptrianca  as 
Amarica's  laading  distributor  of  industrial 
alactronic  parts  is  yours  for  tha  asking!  Radio 
Shack  has  tha  plant,  tha  parsonna/,  tha  con- 
trol  lystams,  AND  tha  larontory  to  sarva  you 
fastar,  battar,  mora  rallably. 


YOUR  ENGINEERING  AND 
PIRCNASING  MEN  NEED 
TNE  RADIO  SHACK  CATALOG! 


RADIO  SHACK 


CORPORATION 

167  Woshington  St.,  Boston  S,  Moss 
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There’s  aQLBPotentiometer 
for  every  application 

«f  Macjiaf  tytMtiom«t(tft  it  keeping 
pace  with  toe  increased  deauod  for  smaller  assemblies 
and  compaa  design.  Now  you  can  minimixc  wasted 
space  wim  TIC’s  oucstaoding,  oew  tV  and  RV  t-l/i* 

Miniature  Potentiometers. 

In  spite  of  their  thur^mail  sue  the  RV  %  and 
the  RV  I«l/I4  arc  precisioo.  high  linearity  variable 
resistors^  (or  adjustable  trimmers)  of  high  stability 
achieving  a  standard  of  performance  hitheno  unavailable 
in  such  miniature  poteotiometers. 

Construction  features  include:  precision  machined  alu* 
minum  base  .  .  .  low  torque  ...  all  soldered  connections 
except  sliding  contacts  .  .  .  paliney  contaas  can  be 
seaM  to  witwand  all  humidity,  salt  spr^  and  altitude 
specifications.  Ganging  if  desir^  with  TiC  adjustable 
clamp  ring. 

^V  %r  available  with  llneer  resistance  elements  omJjr 
tunc  standard  resistance  values  from  100  to  25.000  ohms. 

Power  rating  6  wans  at  25*C.  Illustration  shows  IfV  % 
with  threaded  bushing  .  .  .  servo  mounting  available 
if  desired. 

RV  1-1/4*  available  with  liwear  or  nondinear 
resistance  elements  —  nine  standard  resistance  values 
from  too  to  50.000  ohms.  Illuscration  s1k>ws  RV  |.|/I4 
with  3  tapped  bole  mounting  .  .  .  servo  mounting  or 
thresded  bstfhing  if  desired. 

Type  RVI%*  and  RV2*  High  Precision 
Potewtiometefs  .  .  .  semi-standardized  types 
of  precision  machined  aluminum  base  poten¬ 
tiometers  with  exceptionally  high  electrical 
accuracy  and  mechanical  precision.  For 
both  linear  and  non-linear  functions.  De¬ 
signed  for  precision  instrument,  computer 
and  military  applications.  Accurate  phasing 
of  individual  units  possible  with  clamp-ring 
method  of  ganging. 

Ball  bearing  models  available. 


Tapped  mounting  insorts 
Bronze  bushing 
Totally  enclosed  with  cover 
**Constrict-0'Grip**  clamping  to  shaft 
—(no  set  screws) 

Precious  metal  contact! 
Silver  overlay  on  rotor  take-off  slip  rmg 


iine  ond  cosine  potentiometers 
ovoMoble  In  RVP3*  ortd  RVR*  bosas. 


Type  RVy  Rafcelite  tase  freciiion  Potentiometers  .  .  .  available  in  models  for  either  linear 
or  non-linear  funaions.  Stock  resistance  values  ranging  from  100  to  200.000  T?  and  power 
ratings  of  8  and  12  wans.  360^  mechanical  rotation  or  limited  by  stops  as  desired.  Potentio¬ 
meters  of  this  type  available  to  widely  varying  accuracy  requirements  (linearity  to  ±0.255t) 
—  see  TIC  Bulletin  RV3'250.  Special  models  available  for  high  humidity  applications. 


Type  RVPI*  Hioh  Pracliion  machined  aluminum  bain  pQtnntlamntnri  .  .  .  available  in  models 
for  cither  linear  or  non-liiiear  funaions  with  standard  resistance  values  up  to  200.000n.  Linearity 
to  ±0.1%.  Eleven  gang  assembly  available,  example  of  TIC's  potentiomaers  muki-ganged 
with  TIC's  adjustable  clamp  ting.  Can  be  supplied  to  meet  various  mounting  requirements 
—  saaglc  bole,  3  tapped  bole  mounting  or  servo  mounting  as  desired. 


Type  RVT  TranslatorT  Potentiometers 
.  •  .  aauated  by  longitudinal  instead  of 
rotary  motion  providing  linear  elearical 
output  proptmiooal  to  shaft  di^lacemeni. 
Used  as  a  position  iodkstor,  high  amplitude 
displacement  type  pickup  and  foe  studying 
low  frequency  motion  or  vibration.  Features 
exceptionally  high  linearity  and  resolution. 
Available  in  various  lengths  and  resistance 


TECHNOLOGY 


INSTRUMENT  CORP. 


531  Main 


Street,  Acton,  Mass. 


Telephone:  Acton  400 
Engineering  Represenfotivei 


Cleveland.  Ohio  —  PRo^tea  14171 
Chicago,  111.  —  UPtowo  ^1141 
Roebesmf.  N.  Y.  ^  Monroe  3143 
Canaan,  Conn.  ^  Canaan  649 
Dayton,  Obio  —  Mictugan  8721 


Manhassec,  N.  Y.  ~  Manhasset  7-3424 
Boontoo,  N.  J.  ^  Boonton  8-3097 
Cambridge,  Mast.  —  ELioc  4-1751 
Hollywood,  Csl.  —  Hollywood  9*6305 
Dallas,  Texas  —  Dixon  9918 


by  the  academic  officers  and  the 
RCA  education  committee. 


j  IRE  Elections  and  Awards 

At  an  IRP:  board  of  directors  meet¬ 
ing  held  in  November  election  of  the 
following  officers  and  directors  was 
announced ; 

,  President,  1952 — Donald  B.  Sin¬ 
clair  of  General  Radio  Co.,  Cam¬ 
bridge,  Mass. 

Vice-president,  1952 — Harold  L. 
j  Kirke  of  the  British  Broadcasting 
i  Co.,  London,  England. 

Directors-at-large,  1952-1954  — 
John  D.  Ryder  of  the  University  of 
Illinois,  Urbana,  III.;  and  Ernst 
VV’eber  of  Polytechnic  Institute  of 
Brooklyn,  Brooklyn,  N.  Y. 

Regional  directors,  1952-1953: 
Region  1 — Glenn  H.  Browning  of 
B’rowning  Lab.  Inc.,  Winchester, 
Mass.;  Region  3 — Irving  W’olff  of 
RCA  Laboratories  Div.,  Princeton, 
N.  J. ;  Region  6 — Aloi.s  W.  Graf  of 
Chicago,  Ill. ;  Region  7 — Karl  Span- 
genberg  of  Stanford  University, 
Stanford,  Calif. 

The  following  IRE  awards  were 
also  made  at  the  board  meeting: 

Morris  Liebmann  Memorial  Prize, 
1952— William  Shockley  of  Bell 
Telephone  Laboratories,  Murray 
Hill,  N.  J. 

Browder  J.  Thompson  Memorial 
Prize,  1952— H.  W.  Welch,  Jr.  of 
University  of  Michigan,  Ann  Arbor, 
Mich. 

\nadimir  K.  Zworykin  Television 
Prize  Award,  1952 — B.  D.  Ijoughlin 
of  Hazeltine  Electronics  Corp., 
Little  Neck,  N.  Y. 

j  Editor’s  Award  1952 — Jerome 
Freedman  of  Watson  Lab.,  Griffiss 
I  A.F.B.,  Rome,  N.  Y. 


NOUs  New  Cold  Roll  Mill 

I  The  new  Sendzimir  cold  roll  mill, 
which  produces  extra-thin  tapes 
used  in  pulse  transformers,  mag¬ 
netic  amplifiers,  radar  equipment 
i  and  other  high-frequency  opera¬ 
tions,  is  now  in  use  at  the  Naval 
Ordnance  Laboratory,  White  Oak, 
Md. 

The  mill,  capable  of  rolling  metals 
to  a  thinness  of  a  few  tenths  of  a 
j  thousandth  of  an  inch,  was  built  at 
I  a  cost  of  $75,000.  It  was  installed  in 
j  the  spring  of  1951.  Work  on  control 
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SlICKER) 


RADIO  CO 


S09  AQCH  ST  &  6305  MARKET  ST 
Phtlod«*lphiO,  Pa 

6th  &  ORANGE  STS  •  VVitmmgton 
4401  VENTNOR  AVE  *  Atlantic  City  N  J 
1133  HADDON  AVE  •  Comden,  N  J 


Hundreds  of  standard 

JONES 

TERMINAL  PANELS 

Complete  equipment  for 

^  SPECIALS 


Howard  B.  Jones  Division 


•  UNION 
lEVw  JERSEY 


APPLiCAnoM  DCsiCMiD  ffs/srovi  POP  fiiCTPONics  AMD  AsreuMfNMno^ 


educational 
magnetic  amplifier 


Permits  study  af 
all  three  basic  single 
phase  self'setureting 
circuits 


|t|d  tea,  con  hove  the  In- 

IP  dustrv*s  ONLY  Offidol 

Yeu  will  be  omoxed  te 
see  ell  the  infermotlen 
pocked  between  the 
hord  covers  of  this 
0^^  1 100  poge  book.  There 

is  ne  ether  method  of 
cotologing  tens  of 
theusondi  of  products 
with  complete  descrip* 
tiens,  specificetiens 
ond  illustrotiens  ~  oil 
fully  indexed  ond  cress 
indexed.  It  contolns 
obeut  90  per  cent  of 
illtft*  industry’s  products 

etfering  yeu  the  widest 
assortment  possible. 
Yes  .  .  .  it's  really  on 
educotien  just  te  hove 
RADIO'S  MASTER, 
rill  like  RADIO'S  MASTER  becouse 
s  ond  trouble  in  collecting  loose 


•  For  Industrial  laborotories  ~  SckeoU. 

•  Con  octuolly  be  used  in  operofing  controls  circuits. 

•  Gives  d-c  or  o>c  output .  • .  uses  d«€  or  o-c  control  power. 

Designed  by  Vickers  Electric  Division  to  help  industriol  personnel 
and  students  obtain  a  wider  knowledge  of  the  charocteristics 
and  opplkotions  of  high-performonce  self-saturating  mognetic 
amplifiers. 

Complete  with  Mognetic  Amplifier  laboratory  Monuols  ond 
Mognetic  Amplifier  Design  Hondbooks. 

IVrrfe  for  fiterofure  ontf  prke. 

VICKiRS  ELECTRIC  DIVIfl 
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For  your  MIL-T-27 
requirements  specify 
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(continued) 


adjustments  and  electrical  circuits 
continued  through  the  summer  un¬ 
der  the  direction  of  engineers  from 
Armzen  Co.,  designers  and  engi¬ 
neers  for  Tadensz  Sendzimir,  inven¬ 
tor  of  the  mill,  and  GE  engineers 
who  built  complicated  electrical  con¬ 
trols. 

The  first  test  run  gave  a  thinness 
of  0.0005  in.  with  magnetic  alloys 
which  were  rolled  from  0.05  begin¬ 
ning  thickness.  Chief  advantage  of 
the  new  mill,  in  addition  to  the  very 
fine  gage  achieved,  is  the  fact  that 
it  will  handle  wider  .strips  of  mag¬ 
netic  alloys  than  will  the  mill  pre¬ 
viously  used. 

There  are  only  four  other  such 
mills  in  operation  in  the  U.  S.  at 
present.  They  are  located  at  West- 
inghouse.  General  Electric.  The 
Hamilton  Watch  Co.  and  North 
American  Phillips. 


Governiiieiit  Appoinliiieiits 

Long  experienced  in  the  electronics 
field,  George  W.  Henyan  of  Schenec¬ 
tady,  manager  of  General  Electric 
Industrial  and  Transmitting  Tube 
operations  for  the  past  three  years, 
has  accepted  a  temporary  appoint¬ 
ment  as  chief  of  the  components 
branch  of  the  National  Production 
Authority’s  Fllectronics  Division.  A 
veteran  of  :5:>  years  with  General 
Electric,  he  will  make  his  head¬ 
quarters  in  Washington. 

Another  recent  appointment  is 
that  (if  Leslie  E.  Neville,  at  one 
time  editor  of  McGraw-Hill’s  Aria- 
tion  Magazine,  to  director  of  the 
Department  of  Defen.se’s  newly  or¬ 
ganized  Armed  Services  Technical 
Information  Agency.  ASTIA  will  be 
responsible  for  collecting,  catalog¬ 
ing  and  storing  .scientific  and  tech¬ 
nical  information  from  all  available 
sources.  It  will  also  provide  a  .scien-' 
tific  and  technical  bibliographic 
service  to  military  agencies  and 
their  contractors. 

Franklin  Lamb,  vice-chairman  of 
the  board  of  Tele  King  Corp.,  New 
York,  and  a  member  of  the  Elec¬ 
tronics  Board  of  National  Produc¬ 
tion  Authority,  has  been  appointed 
assistant  to  the  Director  of  Defense 
Mobilization. 

Robert  McCurdy,  associated  with 
the  National  Production  Authority 
since  March  1951,  has  been  ap- 


W'e  offer  our  proved  ability  to  produce 
hermetically-sealed  trausjormers  to  JAN-T-27  or  MlL-T-27 
government  specifications.  Prompt  delivery, 
efficient  engineering  techniques  and  modern  production 
facilities  which  include  conveyorized 

assembly  lines  make  "GTC”  worthy 
of  your  consideration. 

Our  new 

contained  with  complete 
U  metal-working  and  tool- 

fW  making  facilities.  We  in- 

'  i  *  *  * 

vite  inquiries  from  prime 
***  sub-contractors. 

^  JJJ  Th«r«  Is  o  "GTC"  r*pr«t«ntat/v« 

•  ••  in  your  iorrttory 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  1 928 

18240  Harwood  Avenue,  Homewood,  Illinois 
(Suburb  of  Chicago) 
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profiling 


modeling 


GREEN  :•.  y 
ENGRAVER\^/ 

Proved  Profit oble 

Machine  Too/,  Radio,  £/eefrica/ 
and  tnsfrumenf  Mfrs.,  Sales  Fro- 
motion  and  Advertising. 


EASTERM  AIR  DEVICES 


•  Electronics 

MANUFACTURERS . . . 
.  .  .  LABORATORIES 
UNIVERSITIES  .  .  . 
.  .  .  BROADCASTERS 


SPECIALISTS  IN 
HIGHSPEED 


We  don't  sell  surplus,  but  we  con 
offer  equol  values  with  new  mer¬ 
chandise.  Send  tor  list  of  our  lines. 
Let  us  ploce  your  nome  on  our  mail¬ 
ing  list  and  place  our  nome  on  your 
mailing  list  to  receive  your  requests 
for  bids. 


#1375  SUB  MINIATURE  SEALING 
MACHINE  (12-HEAD).  Also  lor  hear¬ 
ing  aid  tubes.  Kahle  Standard  Dual 
motor  drive.  Indexing  by  barrel  com 
and  rollers.  Heads  have  self-centering 
bulb  holders. 


Kohle's  40  years  of  experience 
eliminate  trial  orders  and  ex¬ 
perimental  set  -  ups.  Stondord 
toolings  for  oil  tube  monufoc- 
turing  eventualities  already  have 
been  tested  ond  approved.  This 
means  that  Kahle  can  assemble 
machines  for  everything  from 
sub-miniatHre  to  largest  TV  pic¬ 
ture  tubes  to  your  exoct  speci¬ 
fications  .  .  .  ot  lower  costs! 


Address:  Industrial  Dept. 


DeMAMBRO 

Radio  Supply  Co.,  Inc. 


Machinery  ter  all  types  ot 
electron  lubes  and  related 
glass  products. 

Consuftetiens  irrcHed.  Write 
today  far  ear  new  catalog 
with  complete  details. 


"New  England's  Largest 
[lectranics  Distributor" 


1111  COMMONWEALTH  AVE. 
BOSTON  15,  MASS. 
Telephone  STodium  2-1342 


BRANCH  OfflClS 
Providence,  R.  I.,  90  Broadway 
Worcester,  Moss.,  222  Summer  St. 
Monchester,  N.  H.,  1308  Elm  St. 


ENGINEERING  CO. 


MODEL  N2B 


Originally  designed  and  manufactured  to  operate  into 
,j  ]  !  HAD  synchronous  motors  in  precision  test  equipment, 

jl  Will  meet  all  military  specifications — high  and  low 

j| _ t  ,,  ambient  temperature,  humidity,  altitude,  dust,  tropicali- 

I  zation,  vibration  and  corrosion. 

i  SPECIFICATIONS 

' - ’  *  Output  7  volts  and  30  cycles,  at  1800  RPM.  Extremely 

-- — r; -  low  harmonic  distortion,  continuous  duty,  ball  ijearings. 

This  alternator  may  be  modified  to  meet  your  individual  requirements 
in  1,  2  or  3  phase  for  wide  voltage  ranges  at  required  frequencies. 


Fast  (usgoA.  conviBOivni — ond  ioexpooMiee.  The 
Green  Cagtaret  it  topt  lor  low-cott  porionoaoco 
— tip*  out  precitiOB  work  on  motoL  plottict  or 
wood  .  cult  lour  Unot  of  lottort  from  9/S4" 
to  r*  oo  curved  or  flat  turiocot  •  •  •  oporatot 
by  irociog  .  .  .  makot  onyono  on  export  .  .  . 
eoorovet  ponelt,  name  platet,  tcolet,  dialt. 
meldt.  leotet  and  lattrumentt.  (Alto  widely 
ut^  lor  routing,  protiling  ond  threo  dimeo- 
tionol  modvling.l  Electric  etching  atiochmeat 
ovailobU. 

Speriei  oflocltmefils  ond  engineering  service  avail- 
obfr  production  work 

fkti^oct-pocked  folder.  Send  for  fours,  todof 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


5B5  DEAN  STREET 


ELECTRONICS  — Jonuory,  ?952 
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Hairline  Leakers  Are  Eliminated  in  these  cathode-rav  tulie  parts  and  crystal 
cartridge  components  for  glass-to-metal  sealing.  Standard  N'olkert  items, 
formed  to  close  tolerances  from  .Allegheny  HC-4  Sealmct  and  Kovar. 


Volkert  can  offer  you 
Precision... Volume... Low  Cost 
in  your  Stamped  Metals 


A  pioneer  in  the  application  of  stamping  and 
forming  technirjues  to  electronic  components. 
Volkert  is  well  erpiipjH'd  to  help  you  solve  un¬ 
usual  parts  problems  when  difficult-to-fomi 
materials  are  iinolved. 

For  other  difficult  glass-sealing  applications. 
Volkert  can  furnish  you  with  engineering  help 
...design  necessary  dies,  no  matter  how  c-om- 
plex...mass  produc-e  high-quality  parts. 

Write  t(Klay  for  your  copy  of  the  16-page  bro¬ 
chure,  “3-\Vay  Facilities  for  Precision  Stamp¬ 
ings.”  It  tells  how  Volkert  can  serve  vou  with 
facilities  for  design  engineering,  tiwling  and 
production— all  combined  under  a  single  roof. 

JOHN  VOLKERT  METAL  STAMPINGS,  INC. 
222-34  96th  Avenue,  Queens  Village  8,  New  York 
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pointed  deputy  director  of  the  Sci¬ 
entific  and  Technical  Equipment 
Division  of  NPA. 

Norman  L.  Winter,  chief  salea 
engineer  for  Sperry  Gyroscope  Co., 
Great  Neck,  N.  Y.,  has  been  ap¬ 
pointed  chairman  of  the  Navigation 
Technical  Group  of  the  Research 
and  Development  Board,  Depart¬ 
ment  of  Defense. 

Lauriston  S.  Taylor  has  t>een  pro- 
I  moted  from  assistant  chief  to  chief 
of  the  Atomic  and  Radiation  Phys¬ 
ics  Division  of  the  National  Bureau 
of  Standards,  and  Coordinator  of 
I  Atomic  Energy  Commission  Proj¬ 
ects  at  NBS. 


W.MIT  (F-M)  Reopens 

The  highest  radio  station  in  the 
eastern  United  States  is  again  on 
the  air  18  hours  a  day.  WMIT,  lo¬ 
cated  on  Clingman’s  Dome,  Mount 
Mitchell,  N.  C.,  is  the  world’s  most 
powerful  f-m  station  by  virtue  of 
its  effective  radiated  power  of  300 
kw. 

The  pioneer  station,  off  the  air 
since  early  1950,  has  new  owners,  a 
new  8-bay  doughnut  antenna  array, 
and  a  new  50-kw  Symmetron-type 
final  amplifier  (described  on  p  68, 
May  1949  ELECTRONICS). 

New  REA  power  lines  and  trans¬ 
formers,  already  installed,  will  al¬ 
low  the  station  to  increase  its  erp 
to  325  kw,  not  feasible  while  using 
diesel  power  plants  at  the  transmit¬ 
ter. 

The  top  of  the  antenna  pole 'is 
6,773  feet  above  mean  sea  level,  but 
because  of  the  generally  high  level 
of  the  surrounding  terrain  within 
a  radius  of  ten  miles,  its  height  is 
figured  as  3,076  feet  by  FCC.  A  100- 
foot  fabricated  tower  is  sur¬ 
mounted  by  the  80-foot  pole  carry¬ 
ing  the  doughnut  elements  and  their 
deicers.  These  are  of  a  new  type 
tuned  with  stubs  rather  than  ca¬ 
pacitors  and  are  adjusted  for  opti¬ 
mum  operation  in  fog.  Clear- 
weather  or  icing  conditions  throw 
them  out  of  resonance  but  with  a 
negligible  .standing-wave  ratio. 

Preliminary  surveys  of  reception 
show  that  signals  are  far  above  pre¬ 
dicted  values.  At  High  Point,  N.  C., 
on  the  50-microvolt  contour,  the  ac¬ 
tual  signal  is  in  the  order  of  1,200 
microvolts.  A  station  in  Myrtle 
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NUMBERALL  STAMP  &  TOOL  CO 

HUGUENOT  9ARK  STATEN  iSlANO  1  }  N  T 


NUMBERING  MACHINES 
with  TWO  WHEELS  •  QUICK 
Change  Feature  *  Model  No.  85 
tor  stamping  into  Metal,  Wood, 
Fiber  and  other  Material. 


Can  be  furnithed  with  any  number  of  wheels 
up  to  20.  Two  wheels— Ihe  unit  wheel  and 
the  tens  wheel  can  be  turned  by  using  the  two 
outside  knobs  to  quickly  set  the  required  num* 
ber.  This  greatly  facilitates  cunsccutiee  num¬ 
bering.  Model  06  has  all  wheels,  quick 
change.  Bulletin  £09. 


(§)  Tell  at  yonr  wire  probleme 
and  reqniremenU.  Onr  ro> 
search,  en|ineering  and  pro. 
dnction  facilities  are  at  yonr 
disposaL  Let  ns  quote! 


NEW  MODEL  70 
Multi-Wheel  Numbering  Mochinn 

MACHINC  AND  SHANK  ALL  ONE  PIECE 


general  offices:  ossining,  n.  y.  (§)  winsted  division,  winsted,  conn. 


The  most  efficient  method  at 
stamping  numbers  into  metal* 
Repeats  the  same  numbed 
until  changed.  Model  7# 
NUMBERALL  Machines  af« 
used  in  alt  industries  to  mark 
various  parts.  Scamps  nuf» 
bcrs,  etc.,  quickly  .  .  .  neatlp* 
Perfectly  aligned.  Much  beta 
ter  marks  arc  reproduced  bf 
these  machines  than  by  singl# 
stamps  or  steel  type,  and  af 
a  far  lower  cost.  Shank  fat 
Hand  or  Press  and  with  anf 
number  of  wheels  from  3  t# 
20,  Bulletin  E-70. 


TUNGSTEN  LEADS 
BASES  AND  CAPS 
SPOT  WELDERS 
COMPLETE  ASSEMBLIES 


Manufacturing  Component  Parts 
for  Electronic  Tubes  Since  1923. 

Tungsten  Leods  ore  importont  foctors  of  the  tube. 
High  quolity  leods  moke  guolity  tubes.  Engineering 
Ce.  m^cs  the  finest  leods.  Ne  leokogc  er  breokoge 
when  yeu  buy  eur  leods.  Ports 
mode  te  customers  speciticotion. 


Quolity  tubes  depends  en  quolity 
boses  ond  cops.  We  moke  oil  types 
including  ohe  on  oil  gloied  cer- 
omic  bose 


•  THE  ENGINEERING  CO 
NOW  IN  PRODUCTION 
HYDROGEN  THYRA* 
TRON  TUBE  BASE. 


Our  eagiaeera  will  be  hoppy  to 
help  you  with  oay  your 
problems. 

Send  Us  Your  Prints  tor  Qwetotions. 

THE  ENGINEERING  CO. 

27  WRIGHT  STREET  •  NEWARK  S.  N.  J. 


PRECISION  MANUFAC¬ 
TURE  OF  METAL  PARTS 


IMPROVED  TYPE  HOLDERS 

for  ifomping  into 
Metals, 


Doniol  Kondakjian. 


Littls  thta(ht-tf  fasts  absit  sapaoitsrs 

Tho  ikart  Uao  brs^dogg  oiHgct  o<  g  will  ■gdi 


STEEL 

TYPE 


WoM  IMS 
iggco  tor 
0  t  a  0  r 
cspocitor 
fgcM  tbol 


Hand  or  Prea  style.  Typo  aa  bo  tssily, 
quickly  loaded  and  unloaded.  Simpteei  coo- 
struction  .  .  .  JuK  t  sturdy  pin  bolds  the 
type  securely.  No  screws  not  aphnits.  Super* 
quality  steel  type  made  in  various  sizes: 
1/32*  up  to  Vi”  bfures  and  letters. 

Cototof  H2S-t  tar  tba  otkiisf 
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MAKES  HIGH  SPEED  CIRCUIT  COMPARISON  OF 
COMPONENTS  EITHER  RESISTIVE,  REACTIVE  OR  IN  COMPLEX 
ELECTRONIC  CHASSIS,  ASSEMBLIES,  SUB-ASSEMBLIES  AND/OR 
COMBINATION  -  CHECKS  AGAINST  STANDARD  CHASSIS 


NEWS  OF  THE  INDUSTRY  (continued^ 

Beach,  S.  C.,  about  250  miles  away, 
is  programmed  exclusively  by  sig¬ 
nals  from  WMIT  since  the  (luality 
is  superior  to  that  obtained  from 
existing  telephone  lines  in  the 
region. 

Programs  broadcast  from  WMIT 
are  received  by  microwave  link 
from  the  studios  in  Charlotte,  N.  C. 


Expansion  for 
Military  ProElnrtion 

The  General  Electric  Company's 
Electronics  Division  at  Electronics 
Park  recently  announced  that  it 
will  use  two  buildings  and  part  of 
a  third  at  Bridgeport,  Conn.,  for  the 
design  and  manufacture  of  military 
electronic  equipment.  Floor  area  to 
be  devoted  to  the  new  production 
will  total  150,000  .sq  ft.  Employment 
at  the  three  locations  is  expected  to 
reach  1,000  people  by  next  fall.  Sev¬ 
eral  types  of  electronic  e<iuipment, 
including  radar,  will  be  manufac¬ 
tured  in  Bridgeport  for  the  armed 
services. 

Other  expansions  recently  noted 
are  as  follows : 

The  Electronic  Engineering  Co. 
of  California  has  moved  to  a  new 
building  at  176  South  Alvarado  St., 
Los  Angeles.  The  new  structure 
provides  three  times  the  size  of 
former  quarters.  The  company,  ac¬ 
tive  in  the  field  cf  guided  missile 
instrumentation,  owes  much  of  its 
growth  to  the  awarding  of  addi¬ 
tional  armed  services  contracts. 

Computer  Research  Cnrp.,  manu¬ 
facturer  of  a  ferroresonant  flip- 
flop  that  has  wide  application  in  the 


Redwees  Inspection  Time  Up  to  75% 

-Semi-Skilled  Personnel  Can  Operate 

This  instrument  is  used  to  standard  circuit  is  indicated 

compare  a  fully  assembled  on  a  calibrated  dial, 

chassis,  no  matter  how  com-  In  the  hands  of  semi-skilled 

plex  the  circuitry,  against  an  personnel,  the  RXZ  Compar- 

identical  chassis  that  has  been  ator  becomes  a  valuable 

found  satisfactory  by  the  instrument  for  fast  trouble- 

usual  testing  methods  and  shooting  as  well  as  test  and 

thus  is  standard.  The  devia-  inspection  —  reduces  inspec¬ 
tion,  in  percent,  of  the  circuit  tion  time  to  one-fourth  of  your 

under  test  as  compared  to  the  present  time. 


Compu;«r  Rstearch  Corp/t  new  buUdinq 


A  switch!. .g  system  is  Incorporated  in 
the  RXZ  Comparator  by  which  abnormal 
deviations  ore  pinpointed  in  the  chassis 
under  test.  Besides  means  for  sequential 
checking  of  o  multiplicity  of  directly  com* 


pored  circuits  in  ropid  order,  means  is 
incorporated  for  specific  trouble-shooting 
by  point-to-point  impedance  measure¬ 
ment.  A  wide  range  ohmmeter  is  included 
for  individuol  component  anolysis. 


guided  missile  and  telemetering 
fields,  has  moved  to  3:548  W.  El 
Segundo  Blvd.,  Hawthorne,  Calif., 
increasing  available  plant  space 
approximately  eight  times. 

Bendix  Aviation  Corp.  has  pur- 
cha.sed  the  Utica,  N.  Y.,  plant  of  the 
Continental  Can  Co.,  Inc.,  to  facili- 


Electronic  and  Communication  Engineers  and  Manufacturers 


Jonuory,  1952  —  ELECTRONICS 


THlS/SfTf 


The  New  STAVER 

N\INI-SH»EID 


s  fATlNT  NO 
TIADf  MAtK  tlGISIlttO 


The  shield 
that  fits  all 
Miniature 
Tubes 


A  flexible  shield  that  snugly  fits  oil 
miniature  tubes  becouse  it  compen* 
sates  for  all  voriotions  in  tube  di* 
mensions.  Mini>Shields  are  made 
for  both  T5V^  and  T6^A  bulb  tubes. 
Send  for  cotolog  sheet. 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


M^are  speciot/^  otycnigedtohandle 
direct  erx/uiries  framoeerseas  onc^ 

^^Mtoun  DtUriMiU  KHtUS.A. 
Stdtdmddhn  Mtimentbui/our  check. 


r 


TRANSRADIO  LTD 


COMPANY 


USA  CROMWfU  ROAD  lONOON  iW7  tHClANOP^MK.^  1 

c^tstfs.  r/tat/seAD  lorooft. 


ILOAinV^fo 


specifiiS  by  Hie  be  lunies 
for  tbo  TOUGH  JOBS  I 


Modal  PT-IOT 


WESTCIIN  ELECTRIC,  RENDIX, 
MINNEAPOLIS  HONEYWELL 
RADIO  CORP.  OF  AMERICA, 
STRORMERO  CARLSON,  SPERRY, 
WESTINONOUSE,  EMERSON, 
KAISER,  ate. 


UMd  in  IroBimittiitf  ttnii.a.,  iMianilwin  and  in  nenivnr 
IfKtMiM  wlwra  •  ralinbln  tMnidnrd  vidM  dgnal  ht  Nw 
form  nf  •  ImI  pirttnn  h  a  W'">*  wioitil.  fnr  Inting 
•vwqN  vidM  parfommuM. 

•  CMigotit.  VidM  Signal, 

•  Wida  Band  Vidna  AnigliBnr,  S  db  dawn  at  7  me. 

•  Daol  ovtpuH  far  fowling  Iwa  75  or  100  ohm  hno*. 

O  Bloeli  potHivo  or  Bioek  nogadoo  oolpal- 

O  HoMlation  grMfor  than  500  iinoo. 

INPUT:  Vortical  and  Horiienlal  Driving  Pohac.  Oamora 
and  KiaoKopo  Blonhing  Paliii. 

OUTPUT:  CampoMto  VidM  Signal,  3  Volt*  poa|r  to  pooh. 
CinmiM.  wMh  tobo.,  high  and  low  voJtago  powor 
unit.,  cohinat  rack. 


PIW  01  SCIEW  lin  40  I.  7M  Rdti 
m  %’  >•  IVt'  tip  »io 

^  P.II0W  Hk.  l.oOrn  mO  vWII 
I  Y  fmeitr  ttnACONI  Tlwr'II  .M- 

\  /  ciwtir  telv.  vMr  rWOwiito 
W  praOiMr.  Writ,  tw  tltwol.r*. 


Heres  the  famous  HATCHET 


Th.«r  iron,  fr.ture  better  balance 
IfK  reduced  operator  fatigue.  Effi. 
ciency  11  stepped  up,  and  quality 
of  work  is  improved  The  ideal 
iron  for  inaccessible  and  intricate 


•maraa 

S^eetneHUJ  ^er/ietatioM 


HEXAGON  ELECTRIC  CO. 

®  W,  ClAY  AVE  ROSELLE  PARR  N  J 


100  Metroeollten  Ave. 


troeklyR  Up  N.  Y. 


Engineers  and  consultants  to  the  Nation's  Greot  TV  Stations 
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(continiwd) 


Model  dO'5 S^o 


CONSTANT  RESISTANCE 
HIGH  POWER  RATING 
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tate  expanded  production  of  pre¬ 
cision  equipment  required  by  the 
military  services. 


COAXIAL  LOAD  RESISTORS 

51.5  ohms  DC  to  4000  inc-5  watts  to  2500  watts 


Electronic  Poeitions 
Available 


Si»  IH"  X  dio. 

V«ry  Apndy  m  lab  and  production  tost. 
At  s>9Aol  9onorotor  lovols  ond  bolow  $ 
watts,  this  is  tho  last  word  for  tow  VSWR. 


The  constant  resistance  (Low  VSWR)  of  the 
TERMALINE  resistor  make  it  the  ideal  dummy 
load  and  standard  resistor  at  UHF  and  VHF. 
Design  is  such  that  normal  reaaance  is  put  to 
work  producing  a  pure  resistance  over  an 
extremely  wide  frequency  range.  Acting  as  a 
bottomless  pit”  for  RF  energy,  thousands  of 
TERMALINE  units  are  in  daily  use  with  high 
frequency  transmitters. 

SIX  MODELS  AVAILABLE 

A4odef  Conf.  Power  Noting  Inpuf  Connector 
i  80-SF  S  watts  UG-2)8/U 

>  M  SM  $  wotts  UG-2il/U 

80A  20  watts  UG-23I/U 

81  SO  watts  UG-23I/U 

818  80  watts  UG-238/U 

82  SOO  watts  Adaptor  to  fit  UG* 

82C  2SOO  wotts  218/U  supplied. 

Other  odaptors  or  coble  assemblies  for  ony  standard 
coaxial  line  ovoitoble. 

All  TERMALINE  units,  except  Model  82C,  are 
self'cooled  and  require  no  auxiliary  power. 
Substantial  quantity  diKounts. 

LITERATURE  UPON  REQUEST 


Holloman  Air  Force  Ba-^e,  near 
Alamagordo,  New  Mexico,  ha.s  open¬ 
ings  for  positions  in  electronic  engi¬ 
neering  and  physics.  Openings  also 
include  numerous  positions  a.s  elec¬ 
tronic  scientists,  physicists,  mathe¬ 
maticians,  electronic  laboratory 
technicians,  radar  technicians,  tele¬ 
metering  technicians  and  others. 

Applicants  with  education  and  ex¬ 
perience  in  these  fields  are  urged  to 
submit  Application  for  Federal  Em¬ 
ployment,  Standard  Form  57,  to  the 
Civilian  Personnel  Office,  Holloman 
AFB,  New  ilexico.  This  applica¬ 
tion  form  can  be  obtained  from 
most  first  or  second-class  postoffices 
or  from  U.  S.  Civil  Service  Commis¬ 
sion. 


BUSINESS  NEWS 

Magnecord,  Inc.,  Chicago,  Ill., 
manufacturers  of  high-fidelity  pro¬ 
fessional  tape  recorders,  have 
formed  a  new  corporation,  Magne¬ 
cord  International  Ltd.,  to  handle 
all  the  company’s  business  outside 
of  the  We.stern  Hemisphere. 


Varian  Associates  of  San  Carlos, 
Calif.,  developers  and  manufactur¬ 
ers  of  electronic  products,  have 
leased  approximately  ten  acres  of 
Stanford  University  land.  Con¬ 
struction  of  a  30,000-sq  ft  million- 
dollar  research  and  development 
laboratory  is  expected  to  start 
early  in  1952  and  be  completed 
within  one  year. 


BICCiST  PiRFORMANCB-Smalkst  Size 


Four  OAcfusives  are  yours  with  the  Northern  Rodio  FREQUENCY  SHIFT  CONVERTER 
utmost  simplicity  of  operotion,  precision  tuning,  highest  quality  performance,  ond 
smallest  size  in  the  industry.  " 

For  single  ond  diversity  FS  receiving  systems,  this  dual  channel  unit  converts  mork 
ond  space  tones  into  DC  pulses,  and  drives  teleprinters  and  other  recorders  directly. 
Its  unique  2“  oscilloscope  provides  the  industry's  most  meoningful  tuning  pattern 
lor  precise  receiver  adjustment during  initial  setup  and  while  keying.  Its  speciolly 
designed  limiter  ond  discriminator  afford  on  exceptionally  high  degree  of  per« 
formonce.  Polar  or  neutral  output  is  available.  Keying  speeds  up  to  600  w.p.m. 
It's  only  19"  wide  x  7"  high  x  15"  deep. 

This  unit  may  olso  be  used  os  a  moke  ond  break  CW  or  ICW  demodulator. 

Sm  fb«  tpwcibcotioFH  OA  ibii  owmondiwo  modvl  in  leSI  EWcWomc*  Gv*4«  For  cemplct*  0« 

•Iw  Nwrtbtrn  todw  Unt,  writ*  foday  for  yowr  frto  lorn*  Cototoe  E-1. 


Astron  Corp.,  East  Newark,  N.  J., 
has  consummated  a  long-term  lease 
for  additional  space  which  virtually 
doubles  production  facilities  for  its 
capacitors  and  r-f  interference 
filters. 


Lindrerg  Instrument  Co.,  Berke¬ 
ley,  Calif.,  has  moved  to  larger 
headquarters  in  that  city  to  begin 
full  mass  production  of  Fluid 
Sound,  a  new  phonograph  pickup 
cartridge  that  applies  the  princi- 


143- US  West  22nd  Street 
New  York  11,  N.  Y. 


Face  •  Setters^  in  .Quality  . ComiWM.nltottow  Cqolpmeiit^ 
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Civil  Defense 


RADIO 

ANTENNA 


Mobil*  operation*  in  IV4.  2  and  6 
malar*  ar*  worUnq  *urpri*inqly  wall 
with  low  mobile  power  —  particiilariT 
with  Pramax  low-coat  VHP  Antenna*. 
Illuatrotad  ar*  two  roof-lop  lob*,  th* 
on*  at  left  roquirinq  a  ^ql*  hoi* 
tor  one-man  Inetollation,  Th*  on*  at  the 
riqht  ulill***  auction  cup  mountlnq  t*- 
quirinq  no  hole*  and  yet  1*  alway* 
OTailabl*  for  aerrice. 

Writ*  for  Bulittin  and  prices. 


IPREMAX  PRODUCTS 

DIVISION  CHISHOLM-RYDER  CO.,  INC 


"JUST  RIGHT"  HARDNiSS  .  .  .  SURFACE  FINISHED  FOR 
SLIP  RINGS  AND  COMMUTATOR  EARS 

NEY  §90  Alloy,  overcomes  many  of  the  disadvantages  of  coin  silver  when  used 
in  slip  ring  and  commutator  bar  applications.  Actually  a  modification  of  coin 
silver,  NEY  )(<90  is  subjeaed  to  a  carefully  controlled  processing  that  produces  a 
uniform  hardness  of  120-130  Brinell  which  has  been  found  best  for  slip  ring  type 
applications.  Since  performance  is  also  markedly  influenced  by  surface  condition, 
especially  when  brush  pressure  must  be  low,  NEY  190  Alloy  rings  are  given 
a  specially  developed  finish  that  greatly  reduces  wear  and  elearical  noise.  NEY 
1 90  Alloy  is  available  in  seamless  tubing  in  all  sizes  up  to  4'  O.  D.,  also  in  the 
form  of  plate,  rod,  wire  and  fabricated  parts. 

Write  for  your  copy  of  new  Ney  Data  Book,  "NEY  PRECIOUS  METALS 
FOR  NON-CORROSIVE  WEAR- RESISTANT  PARTS.”  (Bulletin  R-12) 


THE  |.  M.  NEY  r.llMP4NY,  179  Elm  Street,  Hartford  I,  nonnertiriit 
srri;i4ii.srK  n  rnFCiouR  metai  HFrAiiuRKV  rivee  inii. 


electrical  weather-stripping  11 


EIMAC  FINGER  STOCK 


Now  available! 


Silver-plated,  spring  olloy,  pre-formed 
finger  stock  especially  suited  for  elec¬ 
trical  “weather-stripping"  for  TVI- 
proofing  cabinet  access  doors,  etc.  Also 
ideal  for  making  coaxially  constructed 
tube  connections  and  many  other  uses. 
Available  in  17/32",  31/32",  and 
1  %  "  widths. 
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•  Writ*  for  new  Eimac  Catalogue 
Summary  showing  Eimac  tubes 
and  other  accessories. 


EITEL-McCULLOUGH,  INC. 
San  Bruno  *  California 


LAB-BILTDRYBAHERIES 


Write  for  New 
FREE  CATALOG 


Here  ore  complete 
descriptions  of  78 
Lob-Bilt  Batteries  of 
industrial  and  hard- 
to-get  types.  Spec¬ 
ification  Sheet  en¬ 
ables  you  to  order 
batteries  especially 
designed  to  your 
own  requirements. 
No  order  is  too 
small.  Specialty 
makes  and  ships 
FRESH  Lab-Bilt  Bat¬ 
teries  without  delay. 
Get  this  new  cata¬ 
log  today. 


AND  IGNITION 


SPECIALTY  BATJERY  COMPANY 

Ror-0-v«c 

MADISON  10.  WISCONSIN 


[Cl 

V  Vl>ECIALTY 


(continued) 


NEWS  OF  THE  INDUSTRY 


pies  of  iluid-dampinK  and  fluid- 
coupling  to  sound  reproduction. 

Stack  POLE  Carbon  Co.,  St.  Marys, 
Pa.,  has  opened  a  new  45,000-8q-ft 
branch  plant  in  Kane,  Pa.,  for  the 
manufacture  of  electronic  com¬ 
ponents. 


Radio  Receptor  Co.,  Inc.,  BinK)k- 
lyn,  N.  Y.,  manufacturer  of  radio 
and  electronic  e<iuipment  for  gov- 
ernnment  and  industry,  is  increas¬ 
ing  its  plant  capacity  to  manu¬ 
facture  germanium  diodes. 


For  years,  Notional  dials  have  been 
the  populor  choice  of  amateurs,  experi¬ 
menters  and  commercial  users  because 
of  their  smooth,  velvety  action,  eosily- 
read  scales,  and  quality  construction. 

Many  dials,  like  the  N  and  ACM 
dials  shown,  can  be  speciolly  calibrated 
or  supplied  with  blank  scales  for  com¬ 
mercial  application.  Write  for  draw¬ 
ings  and  prices. 

Addr^u  uxporl  inquiries  to  Export  Div.. 

Depi,  i-152 


Union  Plastics  Corp.,  New  York 
City,  recently  opened  a  new  plant 
at  Secaucus,  N.  J.,  that  includes  the 
newest  development  in  machinery 
for  the  extrusion  of  Polychlorotri- 
fluoroethylene. 


Ampex  Electric  Corp.,  manufac¬ 
turer  of  magnetic  tape  recorders, 
has  moved  to  a  new  i)lant  in  Red¬ 
wood  City,  Calif.  The  new  factory 
will  include  special  departments  for 
telemetering  and  instrumentation 
development. 


Rational  company,  ind! 

iHAlBlN,  MASSACNUfilTS 


General  Radio  Co.,  manufacturer 
of  electronic,  radio  and  electrical 
laboratory  apparatus,  has  begun 
construction  of  a  new  72,000-.sq-ft 
plant  in  Concord,  Mass.  All  of  its 
Cambridge  facilities  are  still  being 
maintained. 


FREQUENa  AND  TIME  MEASUREMENH 

ACCURATELY .  .  .  CONVENIENTLY! 


ANY  FACTOI 
MAY  tt 
MEASUtED 
FOI  FIXED 
VAIUE  OF 
THE  OTHEX 


PERSONNEL 

Robert  Dressler,  for  the  past  five 
years  in  charge  of  various  aspects 
of  tv  research  for  Paramount  Pic¬ 
tures  Corp.,  has  been  appointed  di¬ 
rector  of  research  and  development 
for  Chromatic  Television  I.Abora- 
tories,  Inc.,  New  York  City. 


Universal  6-in-One 

MEGACYCLE 

FREQUENCY-TIME 


Stanley  F.  Patten,  until  recently 
director  of  mobilization  planning 
for  the  Government  Department  of 
Allen  B.  Du  Mont  Laboratories. 
Inc.,  has  been  elected  vice-president 
of  the  corporation. 


Now,  the  Potter  Initrument 
Company  offer*  all  in  one 
equipment,  the  features  here¬ 
tofore  available  only  in 
separate  counting  systems. 
Two  complete  counting  chan¬ 
nels,  a  100  kc  crysul  oscillator 
time  base  and  unique  gating 
circuits  are  combined  to  pro¬ 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 


L.  R.  Ludwig,  with  Westinghouse 
Electric  Corp.  since  1925,  was  re¬ 
cently  appointed  director  of  engi¬ 
neering  and  re.search  for  the  com¬ 
pany’s  atomic  pow'er  division  in 
Pittsburgh,  Pa. 


Please  address  inquiries  to  Dept.  6-H 


^  POTTER  INSTRUMENT  COMPANY 


Harrison  Johnston,  formerly 
with  General  Electric  Co.,  has  been 
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J  COUNTER 

FIEQUENCY 

MEASUREMENTS 

0  To  1  me  renqe  by  cowntmq  cvct«» 
per  pre-»etected  time  or  by  dteot- 
wring  time  per  prc-ietected  cownt 
Accwrocy  0  001%  mimmwm 

TIME  INTERVAL 
MUSUREMENTS 

FREOUEIKT 

RATIO  MEASUREMENTS 

totio  of  two  eaterrtol  freqwenciet 
con  be  meotwred 

SECONDARY  FREQUEIKY 

100  he  cryttol  OSciNotor  wrtfi  di> 
trided  freqwenciet  ovoiloble  oi  10. 

1  he  ond  100,  10.  1  cp« 

TOTALIZING  COUNTER 

Sii  decodet.  pwlte«  0  to  1  me. 
tine  wove  10  cp«  to  1  me 

DIREH  RPM  READING 
TACHOMETER 

Tbrowgb  the  w»e  of  on  eaternol  60 
cowni  per  rewolwtion  photoelectrK 
difrc  generotor  on  occwrocy  of  ±  1 
rpm  it  obtoirved. 
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(COAtilKltd) 


SSO  .110  «oll.  400 

cycle  drive,  lupplied  to 
0  pKet4  *#19^  or  with 
80*  to  to*  (09  Meet 


(  aIRPAX  1  x" 

aaMwett  4«criuta« 


MIDDLE  RIVER,  BALTIMORE  20.  MD 


PRECISION-BUILT 

CHOPPERS 

YOU  CAN  DEPEND  ON! 


made  by  AIRPAX  .  .  . 
pioneers  in  the  field! 


William  A.  Edson  has  been  pro¬ 
moted  from  professor  of  electrical 
engineering  to  director  of  the 
school  of  electrical  engineering  at 
Georgia  Institute  of  Technology, 
Atlanta,  Ga. 


Sol  Levine,  associated  with  Edo 
Corp.,  College  Point,  N.  Y.,  for  the 
past  five  years,  was  recently  ap¬ 
pointed  chief  engineer  of  the  com¬ 
pany’s  electronics  division. 


E.  G.  Shower,  formerly  a  member 
of  the  technical  staff  of  Bell  Tele- 


liobi*  thot  yow  con 
put  it  into  ftorvic* 
and  forfot  it  for 
thoutondt  of 


appointed  manager  of  the  newly  ; 
created  product  engineering  divis¬ 
ion  of  Ampex  Electric  Corp.  His  | 
headquarters  will  be  at  the  com¬ 
pany’s  Redwood  City,  Calif.,  I 
factory. 

Henry  F.  Argento  has  been  i 
elected  an  assistant  vice-president  ' 
of  Raytheon  Mfg.  Co.,  Waltham, 
Ma.ss.,  and  named  assistant  man-  j 
ager  of  the  company’s  power  tube  : 
division.  He  had  served  since  1941  i 
as  sales  manager  of  the  division. 

j  Edward  J.  Duckett  was  recently 
appointed  to  the  expanding  develop- 
'  ment  laboratories  of  Fisher  Scien- 
I  tific  Co.,  Pittsburgh,  Pa.  He  will 
I  be  in  charge  of  the  work  of  the 
I  electronics  laboratory  in  the  devel¬ 
opment  of  new  laboratory  instru- 
I  ments,  apparatus  and  techniques. 


j  James  B.  Ferguson,  with  Link 
I  Radio  Corp.,  New  York,  N.  Y.,  as 
I  consulting  engineer  since  June 
!  1950,  has  been  appointed  chief  engi- 
1  neer  of  the  organization. 


I.  B.  Ferguson 


A.  W.  Friend 


I  Albert  W.  Friend,  formerly  a 
;  member  of  the  research  staff  of 
I  RCA  Laboratories  at  Princeton, 
;  N.  J.,  was  recently  appointed  di- 
'  rector  of  engineering  for  the  Day- 
strom  Instrument  Division  of  Day- 
strom,  Inc.,  Elizabeth,  N.  J. 
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e  Power  supplies  regulated  and  con¬ 
tinuously  variable. 

•  SOO  to  1000  watts  ior  both  iilament 
ond  plate  power. 

•  Bias  voltage  0  to  75  volts  at  0  to  SO 
mils. 

•  Flexible  patching  permits  changing 
tube  types  in  banks  oi  ten  in  less 
than  2  minutes  per  bonk. 

e  Sole  ior  continuous  operation.  Fur¬ 
nished  with  reliable  production  type 
sockets. 
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ELKCTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TUBES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  moke  Troniformort,  Spot  and  Wire  Butt  Weldors,  Wire  Cutting 
Mochinot  and  500  othor  items,  indispensable  in  your  production.  Eisler  Engi¬ 
neers  are  constantly  developing  New  Equipment.  If  you  prefer  your  own 
designs,  let  us  build  them  for  you.  Writo  to  Charles  Eisler  who  has  served 
The  Industry  over  30  years. 


phone  Laboratories,  has  joined  the 
staff  of  Radio  Receptor  Co.,  Inc., 
Brooklyn,  N.  Y.,  as  chief  engineer 
of  its  newly  formed  germanium 
division. 


Carl  F.  Miller,  inventor  of  the 
Loktal  radio  receiving  tube  that 
locks  in  its  socket,  has  been  named 
manager  of  Westinghouse  receiv¬ 
ing  tube  development  and  design 
engineering. 

Murray  Weinstein,  former  con¬ 
sulting  engineer  in  the  electronics 
industry,  is  now  associated  with 
Regal  Electronics  Corp.,  New  York, 
N.  Y. 


RADIO  TbBe  bulb  STRtTCHING  MACHINE 
12-POSITlON  EISLER  TYPE 


Machines  for  small  Rodio  Tubes  of  all 
kinds;  24-Head  Stem,  24-Head  Sealing 
and  24-Head  Exhaust  Machines,  Spot 
Welders,  etc. 


Palmer  M.  Craig  has  been  pro¬ 
moted  from  director  of  engineering 
in  the  electronics  division  of  the 
engineering  department  to  vice- 
president — engineering  for  the  tel¬ 
evision  and  radio  division  of  Philco 
Corp.,  Philadelphia.  Pa. 


Harold  R.  Terhune,  formerly  vice- 
president  of  the  Mycalex  Tube 
Socket  Corp.,  Clifton,  N.  J.,  was  re¬ 
cently  appointed  administrative 
engineer  at  Federal  Telecommuni¬ 
cation  Laboratories,  Inc.,  Nutley, 
N.  J. 


EISLER  ENBiNEERINR  CO..  Inc 


SUPERIOR  STEATITE  AND  CERAMIC 


H.  R.  Torhune  W.  R.  MacGregor 

Wallace  R.  MacGregor,  formerly 
on  the  FCC  !«taff  as  common-carrier 
engineer,  has  joined  Lenkurt  Elec¬ 
tric  Sales  Co.  as  manager  of  gov¬ 
ernment  sales  for  carrier  telephone 
and  telegraph  .systems. 

W.  L.  Parkinson  of  General  Elec¬ 
tric  Co.  has  been  named  chairman 
of  the  RTMA  Service  Committee. 


Custom-made  fa  your  specifications.  Low-loss  foctor;  dense,  high  me¬ 
chanical  strength.  We  are  equipped  to  serve  you  quickly  and  efficiently. 


W.  A.  Lauder,  chief  engineer  of 
Unimax  Switch  Division  of  The 
W.  L.  Maxson  Corp.,  New  York, 
N.  Y.,  has  been  elected  chairman  of 
the  Precision  Snap-Acting  Switch 
Section  of  the  National  Electrical 
Manufacturers  Association. 


STEATITE  &  CERAMIC  CORP. 


32-49  GALE  AVENUE,  LONG  ISLAND  CITY  1,  N.  Y. 
West  Coast  Representative:  S.  Siegel,  1145  So.  La  Cienaga  Blvd.,  Los  Angeles  35,  Calif. 
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MULLARD 

ULTRASONIC 

SOLDERING 

IRON” 


NO  FLUX  IS  REOUIRED  ...  In  this  new  technique  developed  by 
the  Mullard  Electronic  Research  Laboratories  the  hard  oxide  skin 
is  temporarily  destroyed  by  passing  ultrasonic  energy  through 
the  molten  solder.  Equipment  consists  of  a  strong,  portable 
power  unit  supplying  either  a  soldering  iron  or  a  solder  bath 
for  dip  tinning  small  components.  There  are  no  controls  other 
than  a  main  switch  on  the  power  unit  and  a  trigger  switch  on 
the  iron. 

Write  For  Free  Particulars  TODAY 
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Developed  and  produced  for  manufacturers  of  electronic  component'^ 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  «ill  enable  us 
to  make  suggestions  and  recommendations. 
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NEW  BOOKS 


(CMtiniMd  from  page  152) 


the  exception  of  saw-tooth  gener¬ 
ators  and  some  notes  on  the  cath¬ 
ode-ray  tube  there  is  little  directly 
applicable  to  modern  television  de¬ 
flection  systems. 

This  is  an  ambitious  attempt  to 
incorporate  in  one  volume  a  com¬ 
plete  reference  on  time  bases  and 
their  applications.  As  a  result,  one 
may  not  find  adequate  coverage  on 
his  particular  problem.  He  will, 
however,  find  a  wealth  of  back¬ 
ground  material  and  ample  refer¬ 
ences. 

Because  of  the  ever-increasing 
use  of  time  bases  this  book  is  almost 
certain  to  find  an  even  greater  ac¬ 
ceptance  than  the  widely  used  first 
edition. 

R.  F.  Casey, 

Enpineerinff  Section, 
/nstrntment  Division,  Allen  B. 

Dn  Mont  Laboratories,  Inc. 


PLUGS  &  CONNECTORS 
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Multi-contact  connectors  and  mating  chassis 
counterparts.  Melamine  or  alkyd  insulation; 
steel  or  brass  nickel-plated  shells.  Banana 
springs  are  heat  treated  beryllium  copper. 
Unexcelled  low  resistance  contact.  Highest 
quality  .  .  .  good  for  thousands  of  connects 
and  disconnects. 

Special  Connectors  to  Order — Miniatures: 
water  tight  and  pressure  proof  types  to  JAN 
specifications. 

Rsmlar  Company  Ltd.  3101  Bryant  St.  San  FranclKO  K),  CoNf, 


Television  Principles 

By  Robert  B.  Dome.  McGraw-Hill 
Book  Company,  S^ew  York,  1951,  291 
payee,  $5.50. 

An  easily  followed  introductory 
text,  on  the  engineering  level,  to  the 
problems  of  television  transmission 
and  reception.  As  each  of  the  suc¬ 
cessive  portions  of  the  complete 
1  television  system  is  taken  up,  a  dis- 
!  cussion  of  the  relevant  theoretical 
I  principles  is  given.  This  discussion 
i  is  followed  immediately  by  the 
practical  considerations  encountered 
in  the  application  of  the  principles 
and  by  problems  for  the  student  to 
solve.  The  range  of  the  topics 
treated  is  broad  enough  to  insure 
that  any  engineer  who  has  gone 
through  the  text  carefully  will  have 
had  an  eflfective  introduction  to  the 
problems  of  the  television  art. 

From  the  point  of  view  of  its  use 
as  a  reference  book,  a  sort  of  hand¬ 
book  of  television  engineering,  the 
book  is  less  satisfactory.  The  very 
plan  of  organization  which  is  suc¬ 
cessful  in  making  the  book  a  readily 
followed  introductory  textbook  re¬ 
quires 


Laboratory  and  portable  test 
instruments,  panel  and  switch¬ 
board  instruments,  pyrometers 
and  associated  equipment,  trans¬ 
formers,  rectifiers,  controls, 
timers,  counters,  thermostats, 
solenoids,  etc. 

Thousands  of  standard  and 
special  items  by  Simpson,  Sensi¬ 
tive  Research,  Biddle,  Superior 
Electric,  Struthers  Dunn,  Weston, 
Micro-Switch  and  others. 

Complete  laboratory  service 
to  solve  your  special  instrument 
problems. 

KEEP  UP-TO-DATE 
Write  today  for  the 
flECTRO-TECH  CATALOG  and  »ha 

ELECTRO-TECH  MONTHLY 
PURCHASING  GUIDE 

ELECTRO-TECH 

EQUIPMENT  COMPANY,  Dapt.  E 
308  Conal  New  York  13,  N.  Y. 


presence  of  large 
amounts  of  expository  material.  It 
also  tends  to  distribute  through  the 
body  of  the  book  information  which 
should  preferably  be  kept  together 
if  the  book  were  primarily  intended 
for  reference  purposes.  For  ex¬ 
ample,  the  FCC  Standards  of  Good 
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AMSCO  CORPORATION 

4S-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y 


(contimitd) 


EnjrineerinK  Practice  are  distrib¬ 
uted  in  a  number  of  places  through¬ 
out  the  book  rather  than  being  in  a 
single  place  for  convenient  refer¬ 
ence. 

A.  V.  Louchren, 

Direotor  of  Re»€arch,  Hasettint  Corp. 
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The  Earth's  Magnetism 

By  Sydney  Chapman.  Methuen’t 
Monograph*  on  Phyfieal  Subject*, 
John  Wiley  &  Son*,  Inc.,  Sew  York, 
1951,  IS?  page*,  $1.50. 

This  pocket-size  monograph  is  a 
revision  of  the  one  published  in 
June  1936,  and  contains  “a  brief 
but  fairly  broad  account  of  our 
present  knowledge  of  the  earth’s 
magnetic  field  and  its  changes.” 
Written  by  one  of  the  foremost  au¬ 
thorities,  this  book  can  be  recom¬ 
mended  as  an  excellent  summary 
of  an  introduction  to  the  subject, 
which  the  reader  can  supplement, 
if  he  so  desires,  by  reference  to  the 
published  works  mentioned  on  page 
117  of  the  monograph. 

The  book  is  largely  descriptive, 
but  also  includes  some  theoretical 
material  on  the  nature  and  causes 
of  the  earth’s  magnetic  field  and  its 
variations.  The  book  covers  the 
main  magnetic  field  of  the  earth 
and  its  variations— annual,  secular 
and  sunspot-cycle  variation.s,  solar 
ijuiet-day  variations,  lunar  daily 
variations,  and  variations  during 
magnetic  storms— together  with 
the  relationships  between  magnetic 
disturbances  and  solar  phenomena. 

The  new  material  which  has  been 
added  since  the  first  edition  in¬ 
cludes  notes  on  the  initiation  of  a 
magnetic  storm  and  the  ring  cur¬ 
rent,  the  association  of  magnetic 
effects  and  sudden  ionospheric  dis¬ 
turbances,  the  recurrence  tendency 
of  weak  and  moderate  storms,  the 
a.ssociation  of  great  storms  with 
solar  outbursts,  correlation  with 
cosmic  rays  and  ionospheric  phe¬ 
nomena,  the  magnetic  field  anoma¬ 
lies  at  Huancayo,  and  an  idealized 
picture  of  the  portion  of  the  dis¬ 
turbance  field  due  to  external 
causes.  A  number  of  sections  have 
been  rewritten  to  bring  them  into 
agreement  with  current  theories, 
such  as  the  theory  of  the  origin  of 
the  solar  quiet-day  variations. 

The  mathematical  development  is 
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Feature  new  all  metal  construction;  moximum  heat 
dissipation;  aluminum  frame;  aluminum  winding 
core  and  graphite  brushes.  The  exceptionally  high 
resistances  are  possible  becouse  of  new  develop¬ 
ments  in  material  and  design.  The  linear  ond 
non-linear  windings  are  available  in  both  models 
and  can  be  combined  in  any  combination  in  dual 
units. 
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OUTSTANDING 
FEATURES  of  the 


Metering  Pump 


touched  only  briefly,  and  only  pass¬ 
ing  reference  made  to  the  aurora, 
earth  currents,  or  the  imptortance 
of  radio  research  in  the  study  of 
the  earth’s  magnetism.  The  book 
is  well  and  clearly  written  and  can 
welt  serve  as  an  introduction  to  the 
subject  for  the  layman  as  well  as 
a  pocket  reference  book  for  the 
more  experienced  person. — New- 
BERN  Smith,  Chief,  Central  Radio 
Propagation  Laboratory,  National 
Bureau  of  Standardu. 


^BINSON 


•  Forcibly  oloctt  fluid  compounds 
...  not  o  grovity  disponsor. 

•  ThormostoHcolly  controllod  hoot 
S  ...  moximum  tomporoturo  450^  F. 

•  %  Socond  por  ojoction  .  .  . 
By  motor  drivon,  clutch  octuotod. 

^  *  Variablo  dischorgo  .  .  .  spood  of 

#  ojoction  chongod  in  2  soconds 

without  tools. 

*  Roducos  unit  costs  .  •  .  savos  motoriol, 
roducos  rojocts  ...  no  skilled  operator 
required. 

*  Adoptoblo  to  any  production  tochni 
que  •  .  .  easily  installed. 

The  Robinson  Metering  Pump  has  a  wide 
variety  of  applications  and.  therefore, 
moy  be  instrunsental  in  solving  some  of 
your  problems.  Write  us  for  further  in- 
formotion. 


The  Hiph  Pressure  Merniry 
Vapor  Diseharpe 

By  \V.  Ei£NBAAS.  Sorth-Hollaml  Ptih- 
tiehing  Company,  Amsterdam;  Inter¬ 
science  Publishers  Inc.,  Sew  York, 
1951,  173  pages,  $4.00. 

This  book  from  the  pen  of  one  of 
the  outstanding  workers  in  the  field 
of  high-pressure  vapor  discharges, 
W.  Elenbaas  of  the  Philips  Labora¬ 
tories,  Eindhoven,  Holland,  should 
be  of  great  interest  to  scientists, 
engineers  and  others  who  are  con¬ 
cerned  with  research  and  develop¬ 
ment  or  application  of  high-pressure 
lamps.  Since  the  use  of  high- 
pressure  vapor  lamps  for  general 
illumination  as  well  as  for  ultra¬ 
violet  irradiation  processes  has  been 
expanding  very  rapidly  in  the  last 
several  years,  and  promises  to  con¬ 
tinue  to  do  so  in  the  foreseeable 
future,  the  appearance  of  this  book 
is  especially  timely  and  welcome. 

The  author  limits  his  book  to 
high-pressure  di.scharge  phenomena 
in  mercury  vapor  only.  Most  of  the 
theory,  however,  applies  to  other 
high-pressure  discharges  as  well. 
Temperature  equilibrium  in  the  arc 
has  been  assumed  as  a  general  prin¬ 
ciple.  The  excitation  of  atoms  and 
electrons  is  then  governed  by  Boltz¬ 
mann’s  Law,  i.e.,  the  laws  of  ther¬ 
modynamics,  and  the  concentration 
of  electrons  and  positive  ions  is 
then  determined  by  the  Saha  equa¬ 
tion.  Based  on  these  two  equations 
the  theoretical  treatment  yields  re¬ 
sults  which  are  in  general  in  ex¬ 
cellent  agreement  with  observation. 

The  book  is  divided  into  ten 
chapters.  The  first  one  deals  with 
the  history,  definition  and  the 
mechanism  of  the  high-pressure 
mercury  vapor  discharge.  The  sec¬ 
ond.  third  and  fourth  chapter.^  dis- 
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LETTINE  MODEL  240  TRANSMITTER  WITH 
MOBILE  CONNECTIONS  AND  AC.  POWER 
SUPPLY 

This  outstaDdmq  trcxiumitt«r  hat  ba«a  ac* 
claimtd  a  groot  pariormtr  throughout  tho 
world.  It  it  OKColloat  for  fixod  ttatioo.  portablo 
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Tht  240  it  o  40  wott  trarumitttr  lor  CW  and 
plat*  modulotod  Phono  oporation,  oporatiag  on 
any  troguoney  from  IJ  to  20  nc.;  comploto 
with  toll  containod  IIS  oolt  A.C.  powor  tupiHy, 
mobiio  connoctioat,  motor,  (•  x  14  x  8)  cabinot 
and  tubot:  BVO  otc..  807  final,  6ST7  cryttal  miko 
amp.,  0N7  photo  inoortor,  2  6L6't  mod.,  SU4G 
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From  closures  for  cabinets  to  bas¬ 
kets  for  waveguide  couplinKs, 
Metex  Electronic  Shieldinn  as¬ 
sures  Inutin;/  nietal-to-metal  con¬ 
tact  to  i)revent  leakatje,  without 
the  need  for  costly  machining  to 
secure  precise  surface-to-surface 
contacts.  Metal  wire  —  knitted, 
not  woven  or  braided  —  (rives 
Metex  Electronic  Strips  and  Gas¬ 
kets  that  combination  of  conduc¬ 


tivity  and  resiliency  which  makes 
them  so  effective  and  economical 
for  shielding. 

For  a  more  detailed  picture  of  the 
scope  of  utility  of  Metex  Elec¬ 
tronic  Products,  write  for  free 
copy  of  “Metex  Electronic 
Weather  Strips.”  Or  outline  your 
S|)ecific  shielding  problem — it  will 
receive  immediate  attention. 


MEW  BOOKS  (coMiimwl) 

I  CUSS  the  elementary  theory  and  the 
I  temperature  of  the  discharge  and 
I  its  distribution  within  it.  Chapter 
five  is  devoted  to  the  interesting 
problem  of  convection  in  the  high- 
pressure  vapor  discharge.  Other 
factors  affecting  the  discharge,  such 
as  longitudinal  and  transverse  mag¬ 
netic  fields  and  the  addition  of  rare 
gases  and  vapors  of  other  metals, 
are  treated  in  chapter  six.  Compact 
arc  .sources,  which  are  becoming 
increasingly  important,  are  briefly 
referred  to  in  chapter  seven.  The 
spectrum  of  the  radiation  emitted 
:  by  high-pressure  lamps  is  treated 
I  quantitatively  and  qualitatively  in 
chapter  eight. 

I  The  remaining  two  chapters  deal 
i  with  miscellaneous  subjects,  as  for 
example  the  electrodes,  modulation 
i  and  dimensioning  of  lamps  and  a 
discussion  of  the  equilibrium  state. 

Extensive  use  is  made  of  mathe¬ 
matics  to  explain  the  physical  phe- 
!  nomena  and  interpret  measure- 
j  ments  of  radiation  characteristics 
'  and  other  observations  associated 
with  high-pressure  discharges.  To 
the  reader  who  is  sufficiently 
equipped  to  follow  the  mathematical 
treatment,  the  results  obtained  are 
mo.st  illuminating  and  satisfying. 

I  To  the  average  engineer  who  may 
be  insufficiently  trained  in  mathe¬ 
matics,  some  of  the  most  interesting 
and  important  chapters  could  per¬ 
haps  be  made  better  accessible  by 
placing  more  emphasis  on  the 
'  physical  phenomena  and  the  funda¬ 
mental  processes  underlying  them. 
This  is  by  no  means  meant  as  a 
criticism  of  this  excellent  book,  but 
rather  as  a  suggestion  for  consid¬ 
eration  in  future  editions. 

J.  H.  Laub, 

ViC€‘Pre9idefit, 
Ilunovia  Chemical  d  Mfff.  Co. 


Elerironics 

By  Jacob  Millman  and  Samuel. 
Seely.  McGraw-Hill  Book  Co.,  Inc., 
Xew  York,  1951,  second  edition,  698 
pages,  $7.25. 
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In  general,  the  content  and  phil¬ 
osophy  of  the  first  edition  have  been 
retained  in  this  second  edition.  The 
approach  is  fundamentally  theoret¬ 
ical,  and  the  information  presented 
provides  a  thorough  foundation  for 
specialized  work  in  any  branch  of 
electronics. 

It  should  be  emphasized  that  the 
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book  is  primarily  intended  to  fur¬ 
nish  theory,  and  not  practical  fun¬ 
damentals.  Little  is  presented  that 
would  benefit  the  practicing  circuit 
designer  directly.  Studied  alone,  the 
book  would  leave  the  reader  know¬ 
ing  much  about  electron  phenom¬ 
ena,  but  his  ability  to  apply  his 
knowledge  in  the  practical  sense 
would  be  limited. 

As  a  text  for  a  basic  college  level 
course  in  the  physical  concepts  of 
electronics  (for  which  the  book  is 
intended),  ‘‘Electronics”  is  as  good, 
or  probably  a  bit  better,  than  moat. 
After  being  u.sed  as  a  text  for  such 
a  course,  it  fits  into  an  engineer’s 
library  as  a  reference  source. 

The  two  chapters  on  audio  ampli¬ 
fiers  in  the  first  edition  have  been 
omitted  from  the  second.  This  is  not 
t(X)  great  a  sacrifice,  since  audio 
amplifiers  are  well  treated  in  the 
books  that  normally  would  be  pur¬ 
chased  subsequently  for  more  ad¬ 
vanced  and  specialized  study. 

— J.  D.  F. 
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Fundamentals  of 
Atomic  Physios 

By  Saul  Dushman.  .McGraw-Hill 
Book  Company,  New  York,  1951, 
pages,  $5.50. 

The  material  of  this  volume  was 
originally  intended  as  an  aid  to  a 
group  of  high  school  teachers  of 
science  in  enlarging  their  “grasp  of 
new  developments  in  the  physical 
sciences”.  Inasmuch  as  somewhat 
more  than  one  third  of  the  book  is 
devoted  to  nuclear  physics,  includ¬ 
ing  a  43-page  chapter  on  particle 
accelerators,  it  would  seem  that  “A 
Krief  Survey  of  Modern  Physics” 
might  be  a  more  fit  title  than  the 
one  used. 

Many  subjects  are  treated  in  this 
small  volume,  most  of  them  neces¬ 
sarily  with  extreme  brevity.  Ex¬ 
amples  are  the  first  chapter,  cor¬ 
rectly  entitled  “A  Brief  History  of 
Physics”,  in  which  little  more  than 
a  listing  of  scientists  and  their 
accomplishments  can  be  given,  and 
the  second,  “Mathematical  Intro¬ 
duction”,  in  which  algebraic  and 
trigonometric  functions,  differen¬ 
tial  and  integral  calculus,  as  well  as 
partial  differential  equations,  are 
discussed  in  22  pages.  It  seems  un- 
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likely  that  teachers  of  science 
would  profit  by  the  cursory  treat¬ 
ment  of  these  subjects. 

After  the  introductory  material, 
two  chapters  are  devoted  to  kinetic 
theory.  An  impressive  number  of 
equations  is  given,  although  they 
are  usually  made  plausible,  rather 
than  derived.  It  is  obvious  that  the 
author  understands  the  subject  in 
great  detail  but  the  impression  is 
created  that  he  must  hurry  along 
to  complete  his  task  in  the  allotted 
time.  Chapter  5  through  11  cover 
the  standard  material  of  atomic 
physics — properties  of  the  electron, 
photoelectric  etfect,  x-ray.s,  optical 
spectra  and  electron  diffraction. 
Many  quantitative  relations  are 
again  given  with  brief  derivation 
but  with  clear  understanding  and 
accuracy.  The  coverage  is  very 
wide  and  probably  quite  useful,  as 
a  review,  to  one  who  has  already- 
studied  undergraduate  courses  in 
optics,  mechanics,  and  eleatricity, 
but  certainly  too  superficial  for  a 
student  exposed  to  the  material  for 
the  first  time.  The  la.st  part  of  the 
book,  chapters  12  through  14,  is  de¬ 
voted  to  nuclear  physics,  and  gives 
an  accurate  review  of  this  field,  es¬ 
pecially  of  the  “big  machines”,  in¬ 
cluding  those  not  yet  in  operation. 
Excellent  diagrams  illu.strating  the 
operation  of  those  accelerators,  as 
well  as  simple  explanations  of  the 
principles  involved,  are  given  in 
each  case. 

In  covering  the  wide  range  of 
topics,  the  author  often  resorts  to 
direct  quotations,  apparently  in  an 
effort  to  gain  authenticity.  These 
quotations  add  nothing  to  the  value 
of  the  book  and  certainly  are  dis¬ 
tracting  in  their  frequency.  As  an 
example,  the  chapter  on  accelera¬ 
tors,  consisting  of  43  pages,  con¬ 
tains  25  quotations,  ranging  from 
a  sentence  to  over  a  page.  In  a  dif¬ 
ferent  connection  (p  227)  a  sen¬ 
tence  from  another  author’s  con¬ 
densation  of  the  Smyth  report  is 
used.  Judging  from  those  sections 
containing  no  quotations,  one  is 
convinced  that  the  author’s  own 
words  are  quite  effective,  and  that 
he  could  do  very  well  with  them 
alone. 

This  book  is  certainly  not  a  sub- 
I  stitute  for  those  texts  in  specific 
fields  that  it  quotes,  and  would  not 
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be  useful  for  a  student  majoring  in 
physics.  However,  it  will  serve  very 
well  as  a  review  of  modern  develop¬ 
ments  for  those  already  in  posses¬ 
sion  of  a  general  knowledge  of 
physics,  such  as  teachers  of  science 
or  engineers. — D.  J.  Hughes, 
Brookhaven  National  Laboratory, 
Upton,  Long  Inland,  New  York. 
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lated  oscillators,  magnetron  oscillators, 
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THE  PREPARATION  OP  PROGRAMS 
PUR  AN  ELECTRONIC  DIGITAL  COM¬ 
PUTER.  By  Maurice  V.  Wilkes.  David  J. 
Wheeler  and  Stanley  Gill.  Addlson-Wesley 
Press.  Inc.,  Cambridge,  Mass..  1951,  169 
pages,  $5.00.  Procedure  for  building  up  a 
library  of  subroutines  for  carrying  out 
standard  mathematical  processes  on  a 
machine  such  as  the  EDSAC,  to  make 
use  of  the  machine  feasible  for  problems 
requiring  only  a  few  hours  of  computing 
time.  Covers  types  of  machines,  order 
cofies,  binary-decimal  conversions,  check¬ 
ing  facilities,  types  of  subroutlne.s.  proof¬ 
reading  of  programs,  tape  punching,  ex¬ 
amples  and  speciheation.s. 


COIX)R  TELEVISION.  By  Edward  M. 
Noll.  Paul  H.  Wendel  Pub.  Co..  Indiana¬ 
polis.  Ind.,  1951,  45  pages,  11.00.  Paper- 
cover  booklet  giving  fundamentals  of 
various  proposed  systems:  intended  as 
practical  reference  for  experimenters  and 
television  servicemen. 
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bell  and  Harrison  Hatton.  Appleton-Cen- 
tury-Crofts,  Inc.,  New  York,  1951,  168 
pages.  $3.50.  An  account  of  one  man*s 
share  in  the  founding  and  building  of  The 
Dow  Chemical  ('ompany. 
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Regulator  Co.,  Chicago,  111.,  Second  Edi¬ 
tion.  1951.  two  8piral-l>ound  volumes  (Vol. 
I — 285  pages  text;  Vol.  2 — 392  diagrams), 
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of  mechanical,  hydraulic,  electric  and  elec¬ 
tronic  devices  and  thereby  permit  develop¬ 
ment  of  a  number  of  alternate  i>osslble 
solutions  to  measurement  and  control 
problem.**. 


Electronic 

Slides 


200  MILES  UP.  By  J.  Gordon  Vaeth, 
V.  S.  Navy  Special  Devices  Center,  ONR. 
The  Ronald  I're.^^s  <?o..  New  York,  1951, 
207  pages,  $4.50.  History  of  upper  air 
research  with  rockets  and  balloons,  prin¬ 
ciples  of  rocket  flight,  V-2  operations  at 
White  Sands,  and  decla.s.sifled  Information 
on  Aerobee  and  Viking  hlgh-altltude 
sounding  rockets.  Intended  as  nontech¬ 
nical  but  accurate  summary  of  recent 
research. 


Not*  timpU  unit  rsmovol  pouibU  whan  unit  ii 
mountad  on  Grant  Electronic  Slidai.  Chassis  con 
ba  aosily  ra-insartad. 


CAT.  No.  375 

Three  section  slide,  progressive  action  type.  Con  lock  in  closed 
and  extended  positions  or  any  other  combination  of  positions. 
Tripping  mechanism  controls  unlocking. 

Grant's  Engineering  and  Research  Departments  are  available 
_  for  consultation  on  individual  requirements. 

GRANT  PULLEY  &  HARDWARE  CO. 

31>85  Whitestone  Parkway,  Flushing,  L.  I 


CLPiAR  WRITING  FOR  R.\.'!Y  READ- 
ING.  By  Norman  G.  Shidle.  McGraw- 
Hill  Book  Co.,  New  York,  1951,  176  pages. 
$3.00.  Emphasis  Is  on  clear  and  simple 
wTltlng  using  short  sentences  and  short 
word.«.  Examples  and  specific  instruc¬ 
tions  are  largely  slanted  toward  engi¬ 
neers  and  technical  writer.**. 


CIVIL  DKFB.NSE  IN  MODERN  WAR. 
By  Augustin  M.  Prentiss.  Brigadier  <}en- 
eral.  U.  S.  Army  (Retired).  McGraw-Hill 
Book  Co.,  New  York.  1951.  429  page.s, 
$6.00.  Text  dealing  with  methods  of  pro¬ 
tecting  civil  population  and  industrial 
plants  ag^ainst  atomic,  bacteria!  and 
chemical  warfare.  Includes  recommenda¬ 
tions  on  communications  for  civil  defense. 
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(csntincd  from  p«g€  1S4J  | 

all  manufacturers  of  parts  so  that 
the  Institute  receives  information 
as  requested.  I 

Suggestions  as  to  the  information  ; 
and  format  which  would  be  most  | 
useful  for  each  category  of  minia-  j 
ture  parts  will  be  welcomed  from 
interested  potential  users  of  this 
index.  They  may  be  sent  either  to 
Mr.  William  A.  Mussen,  Supervisor 
Electronics  Laboratory,  Southwest 
Research  Institute,  or  to  Mr.  Wasyl  ; 
Zaricki,  Code  839,  Bureau  of  Ships. 

Paul  M.  Erlandson  j 

Southveat  Research  Institute  \ 
San  Antonio,  Texas  ■ 


Audio  Damping 

Dkar  Sirs  : 

An  article  entitled  "Audio  Ampli-  . 
fier  Damping”  by  Robert  M. 
Mitchell  in  the  September  1951  | 
Electronics  (p  128)  has  provoked  j 
the  thought  that  the  term  “damping  ^ 
factor”  (D),  conventionally  defined 
hy  the  author  as  the  ratio  of  load 
impedance  to  generator  impedance 
is  an  inept  and  somewhat  mislead¬ 
ing  term.  According  to  this  defini¬ 
tion,  decreasing  amplifier  output  j 
resistance  results  in  increasing  ' 
damping  factors  with  no  limit  ; 
applying.  Since  increasing  the 
damping  factor  does  not  result  in 
increasing  the  damping  in  the  same 
proportion,  erroneous  conclusions 
as  to  the  significance  of  damping 
factor  might  be  made  by  people  . 
not  having  an  understanding  of  the  t 
technical  factors  involved.  For  ex¬ 
ample,  if  in  two  amplifiers  of  other¬ 
wise  equal  specifications,  one  had  a 
damping  factor  of  20  and  the  other 
a  damping  factor  of  30,  it  is  not 
apparent  to  the  uninitiated  that  the 
difference  in  damping  would  be  in¬ 
significant. 

The  necessity  of  keeping  the  out¬ 
put  impedance  of  amplifiers  low  in 
comparison  to  the  impedance  of 
the  speaker  has  been  recognized 
ever  since  the  advent  of  the  tetrode 
and  pentode  output  tubes.  This  re¬ 
duction  of  output  impedance  is  most 
easily  obtained  by  the  use  of  nega¬ 
tive  feedback.  It  is  easy  to  achieve 
damping  factors  of  the  order  of  10 
with  either  triodes  or  tetrodes  (or 


\  Sf«bU.  dtptndabi*  rtsitfors  m«d«  In  tlins  from  ono  inch  to  ISVl 
^  j  inches  long.  Power  Reflng  I  weH  to  90  wefts.  Reslsfence  velues 
to  100,000  megohms.  Designed  for  eesy  mounting  on  e  penei  or 
stend'off  insuletor.  Cen  be  essembled  to  meke  tepped  combine* 
tions.  Metched  peir  resistors  with  2%  eccurecy  eveiUble  for  high 
voltege  instrumentetlon.  rpc  Nf^fi  Voltof  •  Resistors  ere  used 
in  quentity  by  lending  Menufecturers,  Instrument  Mekers,  UniverSH 
ties  end  LeboretoHes. 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  MEGOHM  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 


RESISTANCE  PRODUCTS  CO. 

714  RACE  STREET  •  HARRISBURG  2.  PA. 


CHASSIS  ASSEMBLIES  —  SWITCH¬ 
ING  PLATES  —  SUB-ASSEM¬ 
BLIES  —  COMMUTATORS  — 
REGISTER  BOARDS  —  TERMI- 
^  NAL  BOARDS 


SWITCH 

PLATE 

CONTACTS 

Raised  or  Flush 


CONDUCTIVE  MATERIALS:  Coppar,  SiWw.  Staal 
Brolu*.  Braes.  Nickel.  Aluminum. 

PLATING:  Copper*  Silver.  Nickel.  Alumin\im 
Cold.  Silver.  Chrome. 

INSULATING  BASES:  Phenolic.  Melsmine.  SiU 
cone.  Polyester.  Polystyrene.  Polyethylene 
Lucite.  etc.:  Cersmics. 

OPERATIONS  PERFORMED:  Die  Stsmpino.  Intn 
cste  Piercing.  Plating.  Iniection  Meld^g 
Machining.  Soldering.  Assembly.  Research 


For  additional  information,  write  to 
PRINTED  CIRCUIT  DEPT 


Supplier  of  PLASTIC  PRODUCTS  to 
The  Radio  and  Electronic  fields  since  1919 
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distributors 


electronic 


components  for 
all  your  needs 


ELEVISION 


iSCORPORATeO 


NEW  YORK  13,  N.Y, 

100  Sixth  Avenue 
WAlker  5  8883 


NEWARK  2,  N.  J 

24  Central  Avenue 
MArket  2-1661 


BOSTON  10,  MASS. 

1 10  Federal  Street 
HUbbard  2-7850 


Auburn  Button  Works. 


(continued) 
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pentodes)  with  uncomplicated  and 
stable  circuit  arrangements.  This 
practice  is  so  general  as  to  be  in¬ 
controvertible. 

The  point  of  interest  now  rises  as 
to  how  far  this  increase  of  damping 
factor  should  go  without  becoming 
absurd.  It  is  our  contention  that  in¬ 
creasing  the  damping  factor  beyond 
the  order  of  10  (for  sake  of  the 
damping  factor  alone*)  is  not  war¬ 
ranted  from  an  engineering  stand¬ 
point.  This  can  most  clearly  be 
shown  by  redefining  damping  factor 
in  such  a  way  as  to  make  more 
apparent  its  practical  significance. 


^  Years  [xperienee 

in  MOLDED  PLASTICS 


and  the  Trained  Minds 
that  go  wifh  it! 


AUBURN  offers  you  a  background  of 
75  years'  continuous  ofteration  in  the 
molded  plastic  field,  plus  the  experience, 
skill  and  specialized  talents  that  go  with 
it  —  for  the  asking. 


AUBURN  salesmen  are  an  example  of 
what  experience  teaches.  They  are  sales 
engineers,  not  agents,  experienced  in 
both  design  and  production  .  .  .  qualified 
for  technical  discussion  with  your  design 
and  engineering  personnel. 


FIG.  1 — EqulTalent  circuits  showing 
audio  omplifier  damping 


Every  Modern  Molding  Method 


AUBURN  molds  any  plastic  material  by 
every  modern  method  —  Compression, 
Injection,  Transfer,  Extrusian,  Auto¬ 
matic  Ratary,  and  Reinforced  I  Fiber- 
glos)  Plostic  molding. 


For  this  purpose  it  seems  as  though 
an  electrical-damping  figure  of 
merit  0  defined  as 


Dependable  Subcontractor 


Approved  for  production  of  classified 
material,  AUBURN  is  a  dependable 
subcontractor.  Complete  tool  and  die 
making  facilities  are  maintained,  with  a 
highly  skilled  staff  long  experienced  in 
the  problems  of  mold 
design  and  volume  pro¬ 
duction  methods. 


would  provide  a  clearer  understand¬ 
ing  of  the  situation.  This  choice  is 
not  purely  arbitrary  but  represents 
a  figure  as  nearly  in  line  with  the 
actual  principle  of  electrical  speaker 
damping  as  possible.  To  see  why 
this  is  so,  let  us  review  briefly  the 
effect  of  the  output  impedance  on 
the  speaker. 

Speaker  damping  is  necessary  be¬ 
cause  the  moving  parts  of  the  re¬ 
producer  (the  voice  coil)  constitute 
the  elements  of  a  mechanically  res¬ 
onant  system.  This  system  is 


For  the  complete  ttory 
at  AUBURN,  write  for 
illustroted  booklet. 


100  SIXTH  AVE 

DfV.  BAOIO  Witt  Tf  tCVISION,  INC. 
POt  CUSTOM  RADIO  AND  TV  COMRONfNTS 
Custom  atsemble  your  own  high  fldolity 
phono- radio* television  ensemble.  All 
famous  name  componenta  at  lowest  prieea. 
Send  for  Fraa  hi-fi  catalog  to  Dept.  C. 


•  The  Increase  of  feedback  for  the  piir- 
poee  of  reducing  dlRtortion  or  IncreaRiiiK 
the  bandwidth  may  cause  increaRe  of 
damping  factor  to  a  greater  order  a»  a 
concomitant  result. 
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CONTACTS  FOR  THE  FIELD  OF  ELECTRONICS 


MICO  "SOLDERUX" 

INSTRUMENT  SOLDERING  FLUXES 

Non>Corrosiv*.  Etpeciolly  recommended  for 
soft  soldering  fine  wires  and  smoil  ports  of 
many  metals  includiira  steel,  bross,  ctiromel, 
constonton.  nkkel,  silver  ond  copper.  Mice 
SolderuH  Liquid  for  vigorous  action — Mico 
Solderux  Cream  for  strong  oction — Mico  Sol* 
derux  Poste  for  milder  oction.  These  fluxes 
ore  unique  in  thot  chcmicol  oction,  so  neces- 
sory  in  cleoning  metols  of  oxides^  greose,  ond 
dirt,  does  not  Mgin  until  soldering  tempero- 
tures  are  reocked.  When  the  work  cools,  ony 
remoining  flux  subsides  into  o  chemically 
inert  moterial  of  low  conductivity  hoving  non- 
hygroscopic  properties.  1  ox.  triol  iar — $0€. 

MICO  INSTRUMENT  CO. 

76  E  Trowbridge  St.,  Combridge  3i,  Most. 


TUBULAR  RIVETS 

LOW  COST  •  HIGH  QUALITY 

Rustproof  line  alloy,  die  cost  to  close  toler- 
onces  Not  heoded!  All  commcrciol  finishes. 
1/16"  to  9/64"  dio.;  to  5/16"  long.  Prompt 
delivery.  Speciols  to  order.  Write  for  somples, 
prices. 

100  Willow  Ave.,  New  York  54  •  MO.  5-7400 


ELECTROLYTIC 

CONDENSERS 

1ST  RATE  EUROPEAN  FACTORY 
forced  fo  took  •  market  in  the  Dollor 
Area  woold  occopt  Orders  for  Eloctroirtic 
Condontort  (Alumioum  Con,  cardboard 
jacket),  aoy  rolue,  at  tke  rote  of  25.000 
to  50.000  per  montk,  commenciog  Jonuory 
1952.  WRITE: 

F8-tl45.  Bloctronice 
33#  W  42  SI..  NVw  York  36.  N  Y. 


coil  PROBLEMS? 

Use  Allied  Cantrel't  cemploto  ongi-^ 
nooring,  design  and  production  fodli. 
tia*  for  aloctrical  ceil*  of  all  typao. 


DIRECTRON. 

Selenium  Power 
Rectifiers 

FROM  8  VOLTS  TO  208  VOLTS 
SINGLE  PHASE  OR  3  PHASE 
HALF-WAVE  OR  FULL-WAVE 
CENTER-TAP  OR  BRIDGE 
ONE  AMP.  TO  1,000  AMPS. 
Mott  items  carried  in  stock 
for  immadiatt  dofivory. 
Rectifiort  modo  to  your  specs — 
48  hour  tarvice 
Moistura  proof,  fungus  proof  or 
commercial  finisbos. 

CUSTOM  RECTIFIER  SERVICE 
THE  SANFORD  MILLER  CO. 
SOLE  EXPORT  REPRESENTATION 
AND  DOMESTIC  SALES 


ALLIED  BARRY 


CONTROL  COMPANY,  INC 


2  lAST  IND  AVINUI 
NIW  YORK  21,N.Y. 
Yrtepli...!  MAtaHMO  t-7403 


ELECTRONICS  CORP. 

136  Liborty  Street 
N.  Y.  6,  N.  Y.  REctor  2-2563 


^Manufacturers  of 


ELECTRONIC  AND  ELECTRICAL  APPUANCES  •  ELECTRONIC  PROTOTYPES 

Brubaker  Manufacturing  Company -me 

9151  Exposition  Drive  •  Loo  Angeles  34,  California  •  TEzas  0-5313 


Shorted  Turn  Indicator 

for  unmountwl  coil. 

mr  MODEL  lOIC  BULLETIN  42 
HUNTINGTON  BEACH,  CALIF. 

FKARTRON 


IMPORTED  AUTOMATIC  6RIDLATHES 

Prwlalen  m§4*  ReesensMy  priced 

Geed  delivery  Fully  lueranteRd 

h«!«to  American  dt«lx&  with  pnetwar  ImproTfOMart. 


And  Amsil  traoamittlnx  tubni.  Shipped  dlrpct  from 
fRiter>  to  you.  Kor  Information  and  prices: 

BOX  245,  Syosaet,  L.  I.,  N.  Y. 


I  WALKIE-RbCORDALL  rccorocr  PLXvnaCK 


MILES  REPRODUCER  CO  INC 

•  1]  IS  PAD  WAY  Ni  W  YOSR  3 


This  CONTACTS  Section 

pupplemeatp  other  adeartlatng  la  thlo 
louue  with  theop  addlttoiial  annoancu* 
aento  of  produeto  eooentlal  to  dneleot 
nod  oeoBomlcal  production  nod  mnln- 
teonnoo.  Make  a  hnbtt  of  chocking 
tkin  png*,  each  lanua. 


FLUXES*** 

SODIRING  V 
I  SRAZINC  L  WIIDING 


«7S1  BRTH  MAYYR  AVL 


FOR  MAINTENANCE  OP  MOtlU 
COMMUNICATIONS  I Y  ST  IMS 
MICROMITIR  ~r|| 

- MODU. 

.  LATION  MITER 

LAMPKIN  LABORATORIES,  INC 


SUBCONTRACTING 

MILITARY  oad  COMMERCIAL 

rtcdfvera— test  equipment 
transmitter*— centrelt 
sub-assemblies 

TELETRONICS  LABORATORY,  INC. 

Wmtbory,  L.  I.,  N.  Y.  Wostbory  7-1 02S 


INFRARED  RECEIVERS,  tab-miaia- 
tara,  1-S  micron  sgoctrum. 

MAGNETIC  AMPLIFIERS,  teroid«l 
wound. 

Filters,  oil  typos,  noisa  or  tolomctcring, 
olso  Power  Supplies  ond  Sourcos,  400  cycle 
oscillotor-gonoroted. 

RESDEL  ENGINEERING 

2309  Rivortido  Drive 
Los  Angelos,  Californio 
HotmonOy  MOO 


- EL-TRONICS,  INC. - 

Research— OevelipiMit—Maiifactns 

A  single  unit  to  Merge  production  quantitios. 
Specidists  in  Nucloor  Instruments,  Test  Equip¬ 
ment  ond  Instrumentation 

Send  for  f roo  tosumo  of  our  focHith* 
36«7-67  N.  Howmd  St.  PhHa.  33,  Pn. 

GArtMd  S-2t}f 


tIbLtK  MonuTectures  Complete  Equipment  tor 

;POT  .‘.flDtB.  »'  ■  ,  ‘-r  -  KVA 

Tf:  fV  ,■'*>*  F-r  A,  Dp.  Fg-  'F-vEnT 

■*4(  AS,  f'CFS:  ,  f  lu  i.n-r-* 

fi  TLBf  MoriulOL  fu' ng  iQu't-'T'eot 

NfOS  S'GN  MAKERS  fCl.iPMfST 
!  .  I  f  7  RO*<’C  VOCUO'T'  PumeS  «•••. 

f  T  A  ,  '-L  C  Cuf'-'-i  'Y'o^  f'  ;  .Tf  c'Q*'.”  .  -  -■ 

CISLIR  FSG'NffRiSOCO  ’>1  o  iMh't  NrmO'k  ^  N  j 


EXAMPLE: 


HAVING  HEADER  TROUBLES 


HIGH  VACUUM  -  FASTER  PUMPING  -  QUIET  OPERATION 
are  the  outstanding  characteristics  of  the  LARGE  CAPACITY 
TWO-STAGE  DUO-SEAL  VACUUM  PUMP 


CHICAGO  10  ILLINOIS  USA 


ISIS  SEDGWICK  STREET  DEPT  H 


(CMitiniltd) 
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damped  acoustically  by  air,  me¬ 
chanically  by  friction,  and  elec¬ 
trically  by  the  amplifier.  When  the 
speaker  has  been  electrically  ex¬ 
cited  by  signals  having  frequency 
components  in  the  vicinity  of  the 
mechanical  resonance,  the  resulting 
vibration  may  persist  after  the  elec¬ 
trical  signal  has  ceased.  This  has 
been  called  “hangover  effect”.  In  the 
condition  where  the  speaker  cone  is 
vibrating  after  the  signal  from  the 
amplifier  has  cea.sed  we  may  re¬ 
place  the  conventional  output  cir¬ 
cuit  repre.sentation  of  Fig.  lA  by 
Fig  IB  in  which  the  kinetic  energy 
stored  in  the  vibrating  system 
causes  a  voltage  to  be  generated  in 
the  voice  coil  (c,). 

Note  that  for  both  cases  the  elec¬ 
trical  damping  is  provided  by  R,  in 
series  with  R,..  As  R,  is  reduced  by 
feedback  or  other  means,  the  total 
electrical  damping  resistance  ap¬ 
proaches  Ri,  as  an  asymptote.  Unless 
a  means  could  be  devised  of  making 
R,  negative,  the  damping  resistance 


Working  with  the  North  Electric  Man¬ 
ufacturing  Co.,  Gallon,  Ohio,  we  det  eloped  a  new  miniature  hernieticalh 
waled  relay  to  meet  exacting  military  requirement!).  Features  include  an 
S-terminal  sealed  header  .600"  O.IJ.  and  a  new  design  balanced  armature- 
relay,  scaled  in  a  J"  x  x  drawn  aluminum  can.  The  entire  unit  may 
Ik  panel  mounted  from  either  the  top  or  bottom.  The  unit  can  be  furnished 
either  with  a  dry  air  hll  or  vacuum-pumped  and  pressure  tilled  with  dry 
nitrogen. 


uUillBaSuUHiUiBllfiaSlilUJli  \X'e  make  all  types  of  Sealed  Headers, 
ranging  from  simple  2-  and  3-electrode,  crystal  holder  bases,  and  standard 
tKtal  headers,  to  14-  and  16-terminal  headers  for  sealed  Transformer  and 
Relay  applications.  (Also  a  variety  of  special-design  headers  and  ter¬ 
minals.)  W'rite  for  catalog  and  quotes. 


THE  HERMASEAL  COMPANY,  Int 

Elkhart  9,  Indiana 


liTittitbti 


FREE  AIR  CAPACITY 
300  Liters  Per  Minute 


Potent  No. 
2337849 


HIGH  VACUUM  — 0.1 
MICRON  GUARANTEED 


FIG.  2 — Curve  ahowing  taloflonshlp  be¬ 
tween  gain  reduction  ioetor  and  elec¬ 
trical  damping  figure  oi  merit 


FAST  PUMPING 
at  all  Pressures 


QUIET  RUNNING 


can  never  become  less  than  Rl.  This 
is  why  reduction  of  the  amplifier 
output  impedance  beyond  the  point 
where  it  is  small  compared  to  Ri 
(corresponding  to  a  large  damping 
factor)  runs  into  the  law  of  dimin¬ 
ishing  returns.  It  can  be  seen  that 
the  hereby  proposed  term  of  “elec¬ 
trical  damping  figure  of  merit” 
approaches  unity  as  a  limit  as  am¬ 
plifier  impedance  decreases,  where 
unity  could  be  considered  the  nor¬ 
malized  speaker  impedance. 

In  Fig.  2,  Mitchell’s  Fig.  5  has 
been  translated  to  the  one  of  gain 
reduction  factor  versus  electrical 
damping  factor  of  merit.  Compar- 


P  COM  PACT 

§SfXc  26  x  W/^  X  IIEi  inches 


Complete 


WELCH.  LARGE  CAPACITY,  TWO  STAGE  DCO-SEAL  PI  MP. 

Although  the  guaranteed  vacuum  is  stated  as  1/10  Microiie  most  of  the  tests  produced  a 
\acuum  of  5/100  Micron.  Free  Air  capacity  300  liters  per  minute  19  liters  per  second).  It 
operates  auietly  with  a  minimum  of  vibration.  A  built-in  trap  prevents  the  from  backing 
up  into  the  system.  It  has  been  designed  to  prevent  oil  from  being  thrown  out  of  discharge 
side  of  pump.  Oil  level  shown  in  convenient  indicator  window  at  all  times.  Consenient  oil 
drain  permits  oil  change  without  dismantling  system. 

—  WRITE  FOR  COMPLETE  CIRCULAR  GIVING  RESULTS  OF  TEST  — 
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7«  STAGE 
STREET 


recording 


in((  the  two  curves  it  is  seen  that 
in  Fig.  5  of  Mitchell’s  article,  the 
curve  might  well  have  been  cap¬ 
tioned  “Note  lack  of  superiority  of 
triodes”  instead  of  “Note  superi¬ 
ority  of  triodes”. 

Cyrus  J.  Creveling 
WiixiAM  A.  White 
U'aahiti^fon^  D.  C. 


THE  OFFNER  DYNOGRAPH 


Here  i  a  direct  writing,  high  speed  oscillo¬ 
graph  with  microvolt  d-c  sensitivity — mode 
completely  drib-free  through  on  exclusive 
chopper  type  amplifier.  Now  you  con  ob- 
toin  o  precise  record  of  transient  variables 
—some  formerly  recorded  only  by  photo¬ 
graphic  means — at  about  100  times  the 
speed  of  other  recorders  with  comparable 
sensitivity. 

Remember— only  the  Offner  Dynograph 
gives  you  all  of  these  features: 

Pen  Deflection  Linearity  of  1%  with  pen 
response  of  1 /120th  second. 


Sensitivity  of  150  microvolts  d-c  per  centi¬ 
meter  of  pen  deflection. 

No  extra  equipment  needed  with  reluc¬ 
tance  type  pick-ups. 

True  differential  input  obtained  through 
special  transformer  coupling. 

Yes,  if  your  need  is  for  accurate,  high 
speed,  simultaneous  recording  of  transients 
in  the  operation  of  vorious  equipment — 
investigate  the  Offner  Dynograph — write 
today  for  Bulletin  L-31 1 — see  the  complete 
specifications  and  construction  details  of 
the  Dynograph. 


OFFNER  ELECTRONICS  INC. 


ProptT  Oedil 

Dear  Sirs; 

1  WOULD  appreciate  very  much  your 
printing  the  following  in  Baektalk 
of  the  next  available  issue:  “The 
article  entitled  'Strain-Testing  Rail¬ 
road  Bridges’,  appearing  in  the  Sep¬ 
tember,  1951  issue  of  ELECTRONICS, 
is  based  on  a  thesis  submitted  in 
partial  fulfillment  of  the  require¬ 
ments  for  the  degree  of  Master  of 
Science  in  Civil  Engineering  at 
Purdue  University.” 

A.  D.  M.  Lewis 

I nntructor  in  Structural  Fngineerinff 
Piirdue  Unit'ersity 


5320  N.  Kedzie  Avenue 


Chicago  25,  Illinois 


NEW  PULSE  GENERATOR 


Pulse  Height:  0-50  v.  continuously  vari- 
oble,  positive  or  negative  polarity. 
Pulse  Width:  0.07  to  7ms.  continuously 
variable. 

Repetition  Frequency:  50-5000  cycles, 
controlled  from  on  internal  or  exter¬ 
nal  oscillator. 

Output  Impedance:  75  ohms  or  less. 

Pulse  Shape:  0.02  ms.  rise  and  fall  times.  Top  flot  within  2%. 

Synch  Out:  50  v.  into  200  ohms,  I  ms.  wide,  0.1  ms.  rise  time. 

Pulse  Phosing:  Output  pulse  con  be  delayed  100  ms.  or  advanced  IOms.  with  respect 
to  the  synch  output. 

Other  laboratory  pulse  generotors  also  available. 

For  fuff  dwtails  write  for  Biriletin  PG-X 


MANSON  LABORATORIES 


SPECIFICATION 

AN-P-89 


Electronics  Quiz 

1  Below  is  shown  a  quiz  problem  sub¬ 
mitted  by  John  J.  Antul  of  the 
i  Transducer  Corporation  of  America, 
j  The  correct  solution  for  this  prob- 
j  lem,  as  furnished  by  the  author,  will 
be  published  in  next  month’s  Elec- 
'  TRONICS. 

I  Given  the  amplifier  shown 
I  in  the  circuit  diagram,  with 
an  open-loop  gain  of  A  at  an 


PANELS-DIALS-etc. 

^BODNAR  INDUSTRIES,  Inc.^ 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y. 


angle  of  thirty  degrees  lead¬ 
ing.  Introducing  feedback  2R 
as  shown,  what  is  the  maxi¬ 
mum  value  of 

A  pajTnent  of  five  dollars  is  made 
for  each  problem  published  in  this 
department.  Readers  are  encour¬ 
aged  to  send  in  their  pet  brain 
teasers  for  consideration.  Correct 
answers  must  accompany  problems. 
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SEARCHLIGHT  SECTION 


A  CHALLENGE 

to  Outstanding 

E 

PHYSICISTS 

DESIGNERS 

POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  Rt^uirumuntt  lor 

ENGINIERS  and  PHYSICISTS 

Poof  yoon  McportMieo  in  odTonend  to- 
••ofck  and  dTotopwmt  on  Bodor  Syotonw. 
Coapnlon,  Woro  Onido  and  Anionnao. 
fUo  Control  Morlna  Toraot  Indloatlon, 
lorrow cbCBitMR,  Fium  ToAnionoo,  Oyro- 
•copie  EquiMont  and  lokrtod  Floldt. 


•copie  Equl^ont  and  lokrtod  fUldi. 

Minimum  Roquiromonts  for 

DESIGN  ENGINEERS 

iackorottnd'oirporlonco  In  doolgn  ol  Uoht 
Marti tnofj,  Boday  Systoao*  Compolmt* 
Meolna  Taryot*  Indteolero,  toifOMcefcon 
terns.  Oyrooeopic  Iqnlpmont  and  rolalod 
fiolda. 

PIooM  Mnd  roeunio  and 
•alary  roqoirOMantJ  te< 

rte  w.  L.  MAXSON 

CORPORATION 

460  W.  34th  St.,  NEW  YORK  I,  N.  Y. 


MMPLIII  (Boa  Bo.);  AUrooo  to  ^teo  mouroot  toa 
BMW  TOMB;  ItO  W.  4ta4  ft.  (t») 

CatOAOO:  tto  B.  Miektfom  Aoo.  fit) 

BAB  PMABC/tCO;  $S  Boot  ft.  f4) 


POSITION  VACANT 


PRODUCTION  MANAOBR  tamlllar  with  dcalcn 
and  production  tecltnlquaa  for  aaaambllnp 
and  wtrlap  on  precision  sisctronlc  test  sqnlp* 
ment  wanted  bj  small  but  wsll-known  and 
stsadlljr  arowlns  manufacturer  located  la 
Northern  New  Jersey  about  thirty  miles  form 
New  York.  Salary  commensurate  with  ability 
and  experience.  P-t719.  Bnsineerins  News 
Record. 


tMPLOYMtHT  SiPVICi 


SALARIED  PERSONNEL.  fS.OOO-llB.OOO.  Thl« 
coafld«Btlal  Mnrlee  ••tnbUehod  lISO.  !■  s«*r«d 
to  Boodo  of  hlfh  credo  moB  who  took  n  cqbbco 
of  coBBoctloB  UBdor  coBdUloBO  BOOBiiB#.  If  om* 
plofod.  fall  protoctloa  to  proooBt  pooltloD.  Bond 
nemo  end  oddrooB  oaly  for  dotellB.  Poroonnl 
eonouUmtloB  larttod.  Jtra  Thayor  Jonnlnso. 
Dopt.  U  t41  Oraaco  St..  Now  Havon.  Conn. 


POSITIONS  WANTED 


ELECTRICAL  BNOINBER.  B.SelLB.  and 
If.E.E.  Eloctronico  option,  tte  yoara  osporlw 
OBca  Ago  21.  Mariiod.  PW-2lf4.  Eloctronico. 

ELECTRONICS  BNOINBER.  B.8.B.B.  Unlror- 
•Ity  of  Mlcblcan.  Navy  ETM.  Four  yoara 
poatwar  azportoaeo  la  doolan  and  dovolopmont 
for  prodnctloB  of  oloctronTea  compoaoata  and 
oQuipmoat.  Doairo  poaltioa  In  Doolgn,  Dovolop- 
moot,  Prodnctloa  or  Admlnlatratlva  Englnoor- 
log.  Profor  Now  York  aroa.  PW-tS9l.  Bloe* 
troatca. 


ENGINEERS 

Special  opportunities  for  YOU  in 

SAN  DIEGO 

that  sunshiny,  smog-free  dty  on  the 

.CALIFORNIA 


coast  ofVMLirVITIlIf^ 

Convair  (Consolidated  Vultee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  foibwing  positions 
in  its  modem,  progressive  Engineering  Deportment. 


M 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 


Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


jj  WORKING  EACTSl  You  gat  two  holidoys  a  waak  ot 
Convoif  —  ovartima  accomplishad  in  5>day  wook.  Attroctiva 
•alory  rongot.  An  **angteaart"  anginaaring  daportmant . . .  with 
stimuloting,  eompatant  otiociotas  . . .  and  intarasting,  choHong* 
ing,  auantiol,  long*ronga  projacts  of  a  wida  voriaty  incKiding 
~  commarcioi  oircroft,  mHitory  oircraft,  mitiilai,  anginaaring 
rataorch  ond  aWctronic  davalopmant.  ExcaHant  potant  royolty 
orrongamants.Top'notch  rttiramant  plan  battar  thon*ovaroga 
Ufa  and  haolth  irauronca.  Complata  prograts  •solory  raviaw 
for  aoch  parson  twica  yaoriy.  Opportunity  for  continuing 
anginaaring  aducation. 

UVINO  FACTS  I  Son  Diago,  with  its  wondarful  rasidan* 
Hoi  oraot,  offart  you  and  your  fomily  incomporobla  living. 
Idaal  cKmota  —  cool,  claon,  dry.  AAountoins,  datart,  Maxko, 
Hollywood,  Lot  Angalat.  Pocifk  Ocaon,  baochat  and  bay  •• 
only  hours  or  mlnutas  owoy.  H  offart  you  o  now  way  of  lifa.*. 
plaosant,  rafrashing,  hoppy. 


If  you  qualify,  you  will  racalva  ganaraut  traval  allawancat. 
SEND  COUFOM  far  fraa  baaklalt  and  camplala  infarmaHan. 


THANK  YOU 


Mr.  H.  T.  Srbuht,  CngioMfing  Ouporfmmt  fff 
Convair,  3302  focifk  Hiwey,  Son  Di*go,  California 

Plaat*  Mnd  mo  Mff  bookUts  docrlblng  lha  Convair 
Opportunity  for  mo  and  my  Convair  Application  Form. 


CONBVLTi  Z.  U.  POLACUKK. 

Ra,.  Put.nl  Attorn.y,  1234  Broudwuy,  N.w 
Turk  1.  N.  T. 
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SEARCHLIGHT  SECTION 


I  I  iir  •  TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NKOEO  TO  WORK  ON :  Radar,  G.C.A.,  Mobile  Radio, 

Auto  Radio,  Airborne  Communication  A  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms  and  Guided  Missiles. 

YOU  BfNBPIT  AT  BiNDIX  RADIO: 

from  high  wages,  a  modern,  air-condi¬ 
tioned  plant,  paid  vacations  and  holidays, 
group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the 
beautiful  suburban  and  country  areas  that 
surround  the  Bendix  Radio  plant. 

Write,  Wire  or  phone  ^  ‘  i  e  t  • 

MR.  E.  O.  COLE,  DEPT.  J.  OCtlOlX  l\&UlO 

DIVISION  OP  BENDIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phone:  TOWSON  2200 

CUcitcnic 


Wanted 

ENGINEERS 


SCIENTISTS 

Unusual  opportunities  for  ontstandinq 
and  experienced  men. 

These  top  positions  tavolve  pielimin- 
ory  and  production  desiqn  in  advanced 
milHorr  olrcrait  and  sp^al  weapons, 
including  guided  missiles. 

Immediate  positions  indnde: 
Welght.conlrol  engineers 
Electronic  protect  engineers 
Electronic  instrumentotlon  engineers 
Uodor  engineers 
Flight  test  engineers 
Stress  engineers 
Aero-  ond  thermodynamldsts 
Servo-mechanists 
Power  plant  installatlen  designers 
Structural  designers 
Electro-mechanical  designers 
Electrical  installation  designers 
Excellent  loeotlon  In  Sontbem  Calitomie. 
Geoeroas  aliowonee  for  travel  expenses. 

Write  today  lor  cossplete  Inlonnatlon 
on  these  essential,  long-term  peeitions. 
Please  Indnde  resume  of  year  esperl- 
snce  &  training.  Address  Inquiry  to 
Director  of  Engineering. 

NORTHROP  AIRCRAFT,  INC. 

100«  E.  Bieedwoy 

HowtlMnie  (Lss  Angsln  Cemty)  CeNfornlo 


PHYSICISTS 

and 

ELECTRONIC  ENGINEERS 

Both  junior  and  senior  engineers 
as  well  os  administrative  person¬ 
nel  with  technical  background  ore 
needed  for  employment  with  ex¬ 
panding  reeeorch  and  develop¬ 
ment  organization  specializing  in 
Instrumentation,  Radio  Telemeter¬ 
ing,  hfissile  Guidance,  Telemeter¬ 
ing  Data  Treatment  and  special 
electro-mechanical  devices.  New 
laboratory  facilities  located  in  re¬ 
search  center.  Corporation  has  five 
year  history  and  is  operating  on 
pre-Korean  contracts. 

Replies  held  in 
strictest  confidence. 

Please  seed  complete  resumes  to: 

APPUED  SCIENCE  CORPORATION 


Post  Office  Box  44 
Princeton,  New  Jersey 


Engineers 

choose  your  area 
of  specialization  at 
Minneapolis-Honeywell 


Minneopolis-Honeywell  Regu¬ 
lator  Company,  the  leader  in 
the  field  of  automatic  controls 
and  instrumentation,  is  pres¬ 
ently  engaged  in  research  and 
design  work  in  the  areas  listed 
below  in  both  the  aeronautical 
and  general  engineering  divi¬ 
sions.  Much  of  this  work  bor¬ 
ders  closely  on  so-called  "pure" 
or  "basic"  research. 

If  you  as  cm  engineer  ore  pri¬ 
mely  concerned  with  any  of 
these  fields  of  work;  if  you  have 
the  proper  backgroimd;  and  if 
you  are  interested  in  becoming 
associated  with  a  stable  pro¬ 
gressive  firm,  please  let  us  hear 
from  you. 

e  electronics 

•  servo-mechanisms 

•  hydraulics 

•  electro-magnetics 

•  heat  transfer 

•  vacuum  tubes 

•  gyros 

•  relays 

e  computors 

•  electro-mechanical  devices 

•  semi-conductors 

•  bearings 

•  electrical  contact  phenomena 

Excellent  opportunities  for  advancement 
in  an  expanding  organization.  Promo¬ 
tions  granted  on  basis  of  merit.  Salaries 
commensurate  with  background. 
Address  reply  to: 


R.  WAGNER 

Miflneapolis-Honeywen  Regulator 
Conpany 

2753  Fourth  Avanue  South 
Minneapolis,  Minnesota 


Hone^^ell  Is 

i*C 
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GOOD. 


YEAR 


AIRCRAFT 


SEARCHLIGHT  SECTION 


ATOMIC 

WEAPONS 

INSTALLATION 

NEEDS 

ELECTRONIC 

EN6INEERS 


Two  to  tan  ytors'  axparicnca  in  rataorcb, 
dctign,  davalopmant  or  tast.  Potant  his¬ 
tory  dasirabla  but  not  necatsory.  A  vari¬ 
ety  of  positions  opan  for  man  with  Bache¬ 
lor's  or  advanced  dagraa  qualified  in  one 
or  more  of  the  following  fields: 

•  RELAYS 

•  TELEMETERING 

•  PULSE  CIRCUITS 

•  UHF  TECHNIQUES 

•  SERVO-MECHANISMS 

•  INSTRUMENTATION 

•  QUALITY  CONTROL 

•  LOW  POWER  APPLICATION 

•  TEST  EQUIPMENT  RELATING  TO 
ABOVE  FIELDS 


ENGINEERING  WITH  A  FUTURE 


RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  development  projects  has  opened  a  niunber  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  qualified 
personnel  in  the  following  fields: 

Circuit  Analysis  Aerodynamics 

Microwaves  Applisd  Mathematics 

Analog  Computers  Physics 

Servomechanisms  Flight  Test 

Dynamics  Design 

Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  based  on  education, 
^ility,  and  experience.  Liberal  salary,  vacation,  insiuance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  fuhue  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Persormel  Department. 


TECHNICAL  WRITERS 

tRptrinCTd  In 


ition  ft  pnblicotiofi  of 
1  findwnicnl  todMikol 
imN.  Inginonring  bocfcgronnd  ntcotaery. 


JOB  ANALYSTS 

Modmnlcnl  ft  oloctricol  tnglnoors  txMritiictd 
In  loft  BonlMtlow  ft  otftor  wogt  odminiitro- 
tion  octiriHoB. 


PHYSICISTS 

Witft  p«r«  pftysks  bockgreiind. 


STANDARDS 

ENGINEERS 

Cxporlonctd  In  writing  tpncffkoHofita  in 
limion  work,  ond  In  corroMting  rfotign  in* 
formotion  to  occtpttd  slondordt.  Aircr^  in* 
dmtry  txporitnct  doBlmblc. 


^craft 


Tfttw  nro  PERMANENT  POSITIONS  witli 
Sondin  Corgomtion  in  Atftnqnorqoo,  Now 
Mtxico.  Tfto  Lnftomtory  is  opomttd  fty  Snndio 
Corporotion,  o  tMfttidinfy  of  Wostom  Eloctric 
ConiMnya  nndor  contract  witft  tfto  ATOMIC 
ENERGY  COMMISSION.  Tfth  loftorotory  offors 

Knd  working  conditions  ond  liboral  omployoo 
nofitt,  incTnding  poid  racotions,  sick  loafVc, 
nnd  n  rntiromont  plon. 


AlftnqnoroiMa  contor  of  o  motropoliton  nroo 
of  ISO.OQO,  it  locotod  in  tfto  Rio  Gran^  Vnl- 
loy,  on#  mNo  nftora  soo  loYoi.  Tfto  “Hoort  of 
tfto  Lnnd  of  Encftontmont.**  Alftoqoorqno  lios 
•t  tfto  foot  of  tfto  Sondio  Moontointa  wftieft 
flw  to  11,000  foot.  Ctimoto  it  sonny,  mild 
ond  dry  tfto  yonr  'roond.  No  ftousing  sftort* 


Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 


RopataUa  aalablisfcad  hlqb  qrada  laat 
instnimaat  manniactuiar  wonla  aolaa 
rapraaanletlen  la  all  aoctloas  of  eoon- 
try.  Frotor  oificaa  new  handling  Ugh 
grade  aon-ceniUcting  Uaaa.  Must  ha 
tschalcallY  fadonnad. 


MAKE  APPLICATION  TO 
Prefauienal  EnpleynMnf 


KW-MIO.  Elactronlea 
ISO  W.  41  St..  Naw  Tork  14,  N.  T. 
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SEARCHLIGHT  SECTION 


needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  ELECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TOEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
HELD  ENGINEERS 
ELECTRONIC  HCHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVELOPMENT 

in  Rader,  Sanroi,  Cemputnrs,  Rocairtrs, 
Solid  Srott  Pbyikt,  Image  Converten, 
PuIm  ond  Timing  Techniques,  Speciol 
Purpose  Tubes,  Nersrorks  end  Systems 
Design,  Light  end  Electron  Optics, 
Storage-Type  Tubes,  Photo-Electric 
Pickup  Tubes,  and  Related 
Test  Equipment. 


Our  Long  Range  Programs  end 
Steody  Growth  Assure  Permanent 
Employment  at  Eicellent  Salories  for 
Competent  and  Qualified  Personnel. 


/nterested  Persons  are  Invited  to 
Submit  DttaiM  Resumes  of  Bx- 
porience  end  Bdueathn  with  Sal- 
eiy  Raquiramonts  end  Availability 
Data  to; 

Thu  fapleymant  Dapartmant 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


Engineers. . . 

Physicists. . . . 

Chemists . 

Metallurgists. . . . 

A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
...  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  are  but  a  few  of  the  assets 
General  Electric  offers  you  in  un¬ 
usual  positions  now  availoble  in: 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  foa  ftave  A  BA«h«lor's  or  AdvoBCod 
D«dT»«  Bloetrlcol  or  llechonlCBl  BbvI- 
neortaid.  PhT^tco.  Motallurty  or  PhTsteol 
Cbomlotry  ond  osportonoo  la  tbo  Bloc- 
tronloo  laduotrj.  you  cod  ozpABd  jour 
tralBlBd  and  oxporloac#  to  tho  fuUoot  !b 
oponlngo  In  eonaoctton  with: 

MILITARY  RADIO  &  RADAR 
MOBILE  COMMUNICATION 
MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
. .  TELEVISION,  TUBES 
and  ANTENNAS. 

Plemoo  uond  rosumo  to: 
TBCHNICAt.  PBRSONNBJL 
IDlJDCTRONICe  PARK 


GENERAL®  ELECTRIC 

Syracuse,  New  York 


TECHNICAL  WRITERS 

Tho  Signal  Corps  Coator  ot  Fori  Mon- 
meutho  Now  loroojp  hoo  o  aood  lor  to^* 
aicol  wrilort  <md  odltoro  ia  commanica- 
tloas,  oloetroaict  and  oitockflod  fiolds. 

Curroat  aoodt  aro  ol  oooorol  proioMioaal 
loooU.  roagiag  Irom  trolBOo  pooltioao, 
orodo  OS4  to  ooaior  wrltor.  grodo  QS-11. 
Attroetioo  oalorioo  roagiag  lira  IG410  to 
$5G40  and  good  promoQoaol  epporthiaitioo 
oro  oNwod. 

Thooo  tochatool  wrltor*  oad  oditoro  will 
wrlto,  odtl*  oad  rortoo  tochaical  oad  oel* 
oatifie  moauoerlpti.  bond  books,  pomphlots, 
circulars,  iastruetioB  books,  otc.  on  rodio, 
radar,  oloctrmdcs,  eoauaoaicotiea,  sound 
roagiag  oad  poolHoa  fladlag  oauipmsat, 
oad  ossocdatod  oqolpSMat,  as  usod  by  con- 
bol  ol  flto  uaitod  Stotos  Anay. 
Appiieotioaj  awy  bo  obtaiaod  trcm  Jst  and 
2nd  Clam  Pont  OftfeoM,  MaO  to: 

CMlian  Pdrsonnal  Dmtion 
SIGNAL  CORPS  CENTER  AND 
FORT  MONMOUTH 
Fort  Moamoyth,  N.  J. 
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ENGINEERS 

and 

PHYSICISTS 

Work  in  Chollening  Design  and 
Development  Fields  Combining  the 
Benefits  of  Essential  Work  with 
Security  and  Rapid  Professional 
Advancement.  Enjoy,  among  other 
Benefits: 

e  Ovartima  (5-day  woak) 

•  Company-Paid  Iniuranca 
e  Pariodic  Marit  Raviawt 
e  Excallant  CompanMtion 

IMMEDIATE  OPENINGS  EXIST  FOR  MEN 
EXPERIENCED  IN  THE  FIELDS  OF 

•  GYROSCOPICS 

e  ANALOG  COMPUTERS 

•  FIRE  CONTROL  SYSTEMS 

•  SERVO  MECHANISMS 

•  INSTRUMENT  DESIGN 
e  CONTROL  CIRCUITS 

Reply  by  sending  complate  rasume  to 
TECHNICAL  PERSONNEL  OFFICE 

ARMA  CORP. 

254  36th  St.  Brooklyn  32,  N.  Y. 


FIELD  REPRESENTATIVE 

for 

WEST  COAST  NUCLEAR 
INSTRUMENT  MANUFACTURER 

W*  wont  0  Soles  Cnpinocr  to  contoct  prio- 
cipol  users  of  nucleor  instruments.  This  mon 
will  spend  oppreximotoly  $0%  ot  tklt  timo 
troveling  ttirouglioot  tbo  Ufiitod  Stotts  ond 
Cofiodo.  H«  will  rtctivt  «  itraigbt  Mlory 
plus  oil  troveling  txponses  ood  oo  opportunity 
to  grew  with  o  progressive  ergonlxation  in  o 
new  industry. 

A  strong  bockground  in  nuctoor  Instrumon- 
totion  is  require^  plus  on  ability  to  ergonin 
own  time  ond  octi^tios.  A  ko*n  intorMt  in 
poopio  ond  cbolltnging  sitootions  is  essentiol. 
Solos  oxporttnco  is  dtslroblt,  but  not  nocossory. 

This  is  not  o  wor  bobyt  It  you  oro  building 
for  the  future  ond  bovo  the  nectssory  quolifi* 
cottons,  plooso  send  your  comploto  work  his¬ 
tory,  dong  with  o  rosumo  of  your  formal 
oducatioo.  plus  o  rocoot  pbetogfo^  to: 

PERSONNKL  MANAOKB 

BERKELEY  SCIENTIFIC  CORP. 

ttog  Wrtgbt  Ara.  RiehaMad.  Calif. 


January,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


PHYSICISTS  -  MATHEMATICIANS 
ENGINEERS  -  DESIGN  DRAFTSMEN 


There  is  a  future  for  you  at  Workshop! 

W«  CM  buildmg  a  mw  anting  laberotenr— th«  tiMot  in  th*  world  and  nood  pooplo 
oro  Iniorootod  la  a  company  tbot  bos  a  commordal  hitnro.  Pormoaont  opoainqt 
oro  cmdloblo  now  for  rcccarch  a^  dorolopmont  in  thoco  laloroctin^  f&okUt  tolorWen — 
mobilo  commnnicatleM— broadcaoliav~^r«rott^mlcrowaTO»rodar-and  othor  high  fro- 
quoncy  aalonaa  floldc. 

if  yoll  hav6  •  oxporioaco  with  antenna,  ftF.  antoaaa  rotator  or  mtto- 
'  mochnainm  dociqao 

#  a  doqroo  in  physics,  mathomoties*  oloctrical  or  mochoaical 
ongiaooring 

WH/Tf  TODAY  TO; 

Youl  Hints,  Dirnclor  of  Enqinoorinf 


bos  o  groat  foloro 
—  make  it  yoorsi 


THE  WORKSHOP  ASSOCIATES 


There’s  a  greet  future  welting  for  you  in 
Southern  Celifornie— helping  create  the 
planes  of  the  future  in  Lockheed's  long-range 
development  program  Lockheed  is  building 
planes  for  defense,  planes  for  the  world's  air¬ 
lines.  You  are  needed  to  help  carry  on  this 
program-a  program  that  offers  you  not  just 
a  job,  but  a  future! 

Lockheed  also  offers  you:  Increased  salary 
rates,  generous  travel  allowances,  a  chance 
to  live  in  Southern  California,  and  many  other 
benefits  only  a  company  like  Locaheed  can 
provide,  ^  . 

REaUIREMCNTS; 

Design  experience  in  aircraft  electrical  in¬ 
stallation,  circuit  layout  and  systems  analy¬ 
sis;  experience  in  radio  and  radar  circuit 
design  and  installations,  as  applied  to  air¬ 
craft. 

NOTE  TO  ENOINEERS  WITH  FAMlim: 

Housing  conditions  are  excellent  in  the  Los 
Angeles  area.  More  than  35,000  rental  units 
are  available.  Thousands  of  homes  have  been 
built  since  the  war;  huge  tracts  are  under 
construction  now.  You  will  find  the  school 
system  as  good -from  kindergarten  to  col¬ 
lege. 

Seed  today  far  free,  illistrated  bracliure 
describing  life  and  werfe  at  Lsefcheed  in 
Savtheni  Cailfamia.  Use  handy  caepee  belew. 


PHYSICISTS 


ELECTRONIC  ENGINEERS 
ELECTRONIC  SCIENTISTS 
MECHANICAL  ENGINEERS 

Tba  Sigaol  Coras  EngiBOoriag  Labora- 
torioo  locotod  at  Fart  Moomooth,  Now  lor- 
My,  boro  a  aumbor  of  ottrootiTO  epooings 
for  i^yoleloto,  oloctroole  oeloatioto,  oIm- 
troaic  oaglMoro,  ood  moeboaleal  oaoiaooro 
in  Ibo  rooooreh  oad  dorolopaioat,  dooiga, 
modifieotiOB  oad  loottaa  ei  oloetroaie 
oquipoMat  la  tbo  lioldi  of  radio  oad  wiro 
ooauBuaicatioao.  rodlologloal  dotoctioa. 
motoorloakol  laoiramoalo,  fncifmiU,  tolo- 
▼ioloa,  pbotogropby,  oad  eoauaaaleatioas 
■yolooRO. 

Carroat  ooeaBcioo  aro  at  aoorly  oU  pro- 
loooioaal  IotoIo  roagiao  from  troiaoo  pool- 
tioao  for  oaqiaoors  oad  phyoiciots  lust  out 
of  coUogo  to  profoct  oad  staff  pooitioas  ro* 
qulriag  coasidoroblo  backgrouad  el  ac- 
complisbBMot  ia  tbo  todmleal  field.  Tbo 
SlgsMU  Corps  Eagiasoriag  Lobofotorioo  of¬ 
fer  ottroctira  saforioo  roagiag  from  t3410 
to  St3M  oa  unusual  lofitade  ia  choice  of 
rosoercb  or  doTolepmoatal  work,  oad  a 
good  epportuaity  to  doTolop  ladlTiduol 
ideas. 

Signal  Corps  Engineors  oad  scientists 
bare  at  dmlt  command  the  most  comaloto 
and  finest  loborotorr  equipment  oad  fodl- 
itios  oToikible  uaywaote  cm  opportunities 
to  progress  prefossionolty  ore  Ttrluolly  ua- 
limited. 

AppUeatfoas  oKiy  bo  obfoiaed  from  Jst  oad 
2ad  CJaas  foot  Officoo.  Mall  ie: 

*  CMlimm  ^•radfiaql  Drvitio#i 
SIGNAL  CORPS  CENTER  AND 
FORT  MONMOUTH 
Fort  MoomoMtli,  N.  J. 


LOUD  SPEAKER 
ENGINEER 

WANTED 


With  several  years'  de¬ 
velopment  and  acoustic 
measurement  experi¬ 
ence.  Position  now  open 
with  large  Eastern  Manu- 
turer.  All  replies  will  be 
held  confidential. 


SALES  ENGINEER 

Msnefsttsrer't  rsorsMststIvs  rmsiret  Mlstasn 
writs  Mstsssrlsf  ksswrtsdss  sf  slmtiowic  ssrlt  tw 
roll  M  assofmtsewt  ssd  jsSSwt  Is  aftrsssHtss 
New  YerS  srm.  Stats  sSscstlsssl  Ssektrssnd  ssd 
SotlssM  amaissm  ssd  stsitlss  tsisry  dmlrsd. 

flW-nSS.  Baetroolcs 

Sao  W.  4S  8t..  New  York  11.  N  T. 


M.  V.  Mattson,  Employmsot  Moaster  Otpt  EL42 


LOCKHEED 


P-26S3,  EJecIronic. 
i30  W.  42nd  S*..  New  York  36.  N.  Y. 


Ple,M  twid  m«  your  brochure  dtKrIbini  Ilfo  ani 
work  at  Lockhtod. 


WANTED 


occupal 


with  knowledge  of  radio  tube 
design  and  production.  Excellent 
position  for  qualified  man. 

P-2S83,  Elcclronice 
330  W.  42nd  St..  New  York  36.  N.  Y. 


aECTRONICS  — yonvory,  I9« 


^RCHLIGHT  SECTION 


LOOKING 

AHEAD? 

U  70u‘r«  o  top  poriormar  in  tha 
iiald  oi  phyiict,  alactronic  anqi- 
naarinq  or  dauqn.  and  you'ra  look¬ 
ing  tor  a  coraar  as  wall  os  a  wall- 
paid  position,  it  will  pay  you  to 
inaastigata  tha  axcallant  opportun¬ 
ity  wa  oiiar, 

a  a  a 

BASIC  QUAUriCATIONS:  Mini¬ 
mum  oi  tour  yaar's  axparianca  in 
adaoncad  rasaarch  or  daaalopmanl 
ralotad  to: 

•  PULSE  CIBCUITS 
•  COMPUTEBS 
•  NUCLEAR  INSTRUMENTS 
•  MINIATURIZATION 


lUUSTRATEO  BROCHURE  on  ra- 
quast.  Plaasa  arrita  (gialng  sum¬ 
mary  oi  your  aducation  aiul  axpari- 
)  anca,  plus  salary  raquiramants)  to: 

THE  BERKELEY  SCIENTIFIC  CORP. 

2200  Wright  Aacnue 
RICHMOND,  CALIFORNIA 


ENGINEER 

MECHANICAL  OR  ELECTRICAL 

SYLVANIA 

Needs  in  its 

PRODUCT  DEVELOPMENT 
LABORATORIES 

In  KEW  GARDENS,  L.  I.  ' 

a  mechanical  or  oloetrleal  •nqlnoor  to  work 
on  probloms  relating  to  shock  and  ▼ibro* 
tions  in  the  field  of  Tacuum  tubes  and  elec¬ 
tronic  devices.  B  S  in  EE  or  ME  and  a 
minimum  of  5  years'  experiences  some  oi 
it  on  vacuum  tubes,  essential. 

This  opening  offers  opportunity  to  con¬ 
tribute  to  the  growth  oi  a  steadily  expand¬ 
ing  compony.  Please  send  complete 
resume  to: 

Manager  of  Personnel 

DEPT.  K-1 

SYLVANIA 

ELECTRIC  PRODUCTS,  INC. 
40-22  Lawrence  St. 

Flushing,  New  York 


ELECTRONIC 

ENGINEERS 

Opportunities  with  Trocerlob,  Inc.  ore 
avoiloble  for  Electronic  Engineers,  quali¬ 
fied  by  design  experience  on  DC  and 
wide  bond  omplifiers,  low  power  pulse 
circuitry,  computers,  telemetering  or  al¬ 
lied  fields. 

Trocerlob,  Inc.  manufactures  instru¬ 
ments  of  oil  types  for  the  fast  growing 
field  of  radioactivity.  Trocerlob,  os  one 
of  the  foremost  leaders  in  this  field,  has 
much  to  offer  its  employees  concerning 
security  and  opportunity  for  advancement. 

Men  who  hove  hod  complete  responsi¬ 
bility  for  design  of  complex  electronic 
instruments  in  a  manufacturing  orgonizo- 
tion  with  supervision  of  Junior  Engineers 
and  Tochnicions  ore  invited  to  write,  giv¬ 
ing  o  detailed  outline  ef  troining  and 
experience.  Correspondence  will  be  con¬ 
fidential.  Selected  applicants  will  be 
asked  to  come  to  Boston  at  our  expense 
for  on  interview. 

InJuttrial  Relaiiont  Deportment 

TRACERLAB,  INC 

130  High  Street  Boston  10,  Moss. 


POSITIONS  OPEN 

I  Location 

I  KANSAS  CITY,  MO. 
Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Must  ture  coQsider> 
Able  derrlopment  expertenoe  In  redio  tmiemit- 
tlng  end  recFlvlng  equliimcnt.  Ability  to  fill 
poelUoD  of  Senior  rroject  Enfloeer  n  requisite. 

MECHANICAL  ENGINEER:  Hunt  have  dvrel  'P 
nient  experience  in  mechanical  dealgn  of  elec 
tronle  or  similar  predfie  equipment.  Practical  and 
theoretical  knovledfe  of  materials,  finishes,  sheet 
metal,  and  machine  shop  deeUm  are  basic  re¬ 
quirements.  Poeltlon  la  one  of  oonstdersble  re- 
spoBslMllty. 

SALARY:  Open. 

Thefie  pneltlOBs  are  permanrfit. 

Write  stating  educational  and  pn^essional  hlstxn' 

direct  to: 

Jay  V.  Wilcox.  Proslrfont 
WILCOX  ELECTRIC  COMPANY,  INC. 

1400  Chestnut  St.  Kansos  City  1,  Mo. 

Dcpendnble  conimunirntiong  since  19St 


ELECTRONICS 

PROJECT  MGR. — Sperial  Dericet  and  Instrumen¬ 
tation  Research  . $12,000 

PROJECT  ENGRSu— Sonar.  Servos.  PropoUlon. 
(fUided  Mlvsllee.  Klre  ContitR.  Radar.  Camera*. 

Thernia<U'namlca.  etc . VwHIGH 

PATENT  ATTORNEY-Electronlca . HIGH 

GROUP  LEADERS — Electro-Mechanical  dertre*. 
tTreultrr  Research.  Cold  ('atbode  Tubea.  Inslm- 

tnentatinn.  Computera . |7SOO*S$SOD 

RESEARCH  ENGRS— Magoetlo  Devices.  Circuit  A 

Tran.'tUtora  l>eRlgn  St  Lab  exp . HIGH 

MATH. -LOGICIANS:  Digital  Comp . $0600  up 

SEND  DUPLICATE  RESUMES 

FRANKLIN 

225  S.  15th  St.  Philo.  2,  Po. 


ENGINEER  WANTED 

BOSTON  AREA 

Wo  an  Mokiug  an  onginoor  who  has 
shown  tngoiruily  in  tho  Hold  oi  small 
slsctro-mochonical  dowicos.  switebos.  rs- 
lays  and  tho  Uks.  and  who  is  abU  to 
onalyio  oloctronic  circuits  in  which  thsy 
ars  used. 

Tho  man  who  can  salisiactorily  dom- 
onstrato  his  ability  to  us  will  qualliy 
lor  tho  position  oi  assistant  chioi  ongi- 
neor  In  our  firm.  Formal  oducadon  is 
not  important  to  us.  but  Ingonulty  is. 

Tho  man  wo  want  has  a  strong  con- 
rictlon  that  his  iuturo  lios  in  o  company 
oi  on#  hundred  employees  or  loss  whoro 
his  work  will  bo  soon  and  will  bo  ap- 
prsciotod. 

Our  company,  located  in  Boston,  is 
well  established  and  preeminent  in  its 
Held.  Our  employees  know  oi  this 
odTOrtisomant.  11  you  think  you  qual- 
iiy,  plooso  tolophono  our  adTortising 
agency.  Hancock  6-356S,  who  will  ar¬ 
range  ior  an  intorriow  with  our  chioi 
englnoor,  or  write 

P-Z6fl9.  Electronics 
SZ.  W.  4Z  St..  New  York  3<.  N.  T. 


WANTED 

MANUFACTURER'S 

REPRESENTATIVES 

Territorios  Open  in  Hie  Entire  South, 
Midwest  end  ports  of  lewe,  Mkh. 
end  Ohio. 

Promiaunt  Naw  York  oloctronic  monuioc- 
turor  woaU  roprooontotivoa  now  eoatoctiag 
monuiaeturon  and  loborotorioo  to  ooU  5" 
wido-bond  blgb-goia  oocilloocopo  in  tho 
$400  eloM. 

Ploaao  writ#  full  dotoUo  of  llnoo  new  han¬ 
dled.  oroa  covorod  oad  other  pertinent 
facts. 

RW  2621  EleBCTRONlCS 
330  W.  42nd  St..  N«w  York  36.  N.  T. 


MILITARY  TRAINING 
INSTRUCTORS 

The  Signal  School  locatod  at  Fort  Mon¬ 
mouth.  Now  Jorooy.  hos  a  nrsmbt  oi 
attractive  civUioB  opening!  for  mUltorr 
training  inatructom  In  communtcotiona  and 
•loctro^ci.  such  aa  ttoory  ef  oloctrldtT. 
mobile  and  fixed  atotloa  radio,  microwave 
radio  relay,  repeater  and  eorrior,  radar, 
and  motion  picturo  tochniqueCe 

Current  vaconeloa  ore  at  all  lovola 
ranging  from  troinoo  pealtiena  grade  08-5 
to  tonior  inatructora  grade  GS-9.  Attrcmllvo 
aalarioa  ranging  from  S3410  to  $5000  and 
good  promotion^  opportunltioa  oro  ofierod. 

Thoao  civilian  inatructora  will  train  offi¬ 
cer  and  onliatod  miUtary  poraenaol  in  tho 
theory.  iaataUatien.  rop<ra.  aaoiatoaoneo 
and  operation  ef  communicotlra.  oUetrenic 
and  aaaociatod  equipment,  oa  Indieotod 
above. 

AppUconta  hired  oa  troinaea  will  bo 
given  on  accelerated  traialna  courao  la 
toodiiag  teehniquoa.  Thoae  who  aafinfec- 
torily  complete  thia  training  may  bo  pro¬ 
moted  progroaaivoly  to  aa«dor  Inatruetor 
poaitioaa  gnMo  08-0  within  0  to  11  moalha. 

Applfcafioac  may  bo  obtained  /ram  laf  and 
lad  Clasa  Post  0//iew.  Mafl  «o: 

Civilian  Personnai  Drrisfon 
SIGNAL  CORPS  CENTER  AND 
FORT  MONMOUTH 
Fort  MonmouHi,  N.  J. 
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SEARCHLIGHT  SECTION 


CORNELL  AERONAUTICAL 
LABORATORY.  INC. 

an  oHiliota  of  Coniall  Unhrortity 

•mployn  aboat  700  onopU  om  Tilal  tMnarch 
work  la  all  bnnehos  of  ootoogattcal 
■doaco.  Wo  aio  gradaollr  axpoadlao  our 
■dontitte  dail,  oad  bora  MToral  porva- 
Boat  pooltloao  open  lor: 

ELICntONKS  INCINEItS 
PHYSICISTS 

MECHANICAL  EN6INEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 


GUIDED  MISSILES 
RADAR  RESEARCH 
RASIC  AND  APPLIED  PHYSICS 
EUCTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 

Mlalaum  roqaixoaMal  in  •  1.1.  AdToacod 
dogioao  aro  oroa  botlor.  but  ozporioaeo  to 
hoik  up  tbo  dooroo  Is  roollr  boat.  Wo 
pay  iadastrial  Muorios.  Othot  toaolbla  ad- 
TOBlogos  boro  (for  osampls.  our  toll- 
•poasorod  iatoraal  rosoorch  poUcy)  shoald 
bo  of  particular  iatorost  to  moa  with 
iatoUlosacs,  lagoauily,  oad  lalliallTO.  load 
us  your  rosuaso;  all  iaquirlos  oro  cMctly 
eoaBdoattoL  Premisiaa  caadldotos  will  bo 
ladtod  to  Buffalo  for  ialonrlsws  at  Labora¬ 
tory  oepooso. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  0.  Bos  2SS  Buffalo  21.  Now  York 


— Development — 
Engineers 

With  Several  Years  Design  Experience 
or  Advanced  Degrees 

for  Forma nent  PositionB  with 

IBM 

Endicott,  N.  Y.  Poughkeepsie,  N.  Y. 

Fields  of  Electronics,  Circuitry, 
Mechanisms  and  Micro-Waves 

Excellent  working  and  living  conditions,  good 
salaries,  exceptional  employee  benefits. 

Write,  giving  full  details,  including  education 
and  experience  to:  Mr.  R.  H.  Austin.  Personnel 
Director,  International  Business  Machines, 
1723  Nonh  Street,  Endicott,  N.  Y. 

INTERVIEWS  ARRANGED  IN  YOUR  CITY 


AC  SPARK  PLUG 


GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  available  for  highest  coliber 
personnel  in  the  field  of  airborne  oafo- 
mafk  electro-mechanical  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

New  and  expanding  division  of  on  estob- 
lishcd  firm  with  20  years  of  succotsfal 
exporiance  in  the  instrument  field.  Work 
involved  deals  with  the  manufacture  and 
development  of  highly  complex  equipment 
of  the  most  advonced  type. 

Write  or  Apply 
AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

192S  E.  Kenilworth  Place 
Milwaukee  2,  Wisconsin 


radio  test 

IdBfGIXEERS  and 

TECHBflCIAIVS 

for  alignment,  test  and  trouble-shooting  of  com¬ 
plicated  radio  equipment.  These  jobs  require 
thorough  theoretical  knowledge  and  extensive 
experience  in  practical  rodio.  Pay  is  excellent 
(many  technicians  eom  up  to  $120.(X)  a  week), 
working  conditions  ore  of  the  finest,  opportuni¬ 
ties  for  advancement  ore  good,  and  you'll  like  the 
employee  benefits.  Write  for  on  interview  or  send 
resume  of  qualifications  to  B.  V.  Moyrhouser. 

THE  TURNER  COMPANY 

909  17rii  St.  N.  E. 

Cedar  Rapids,  Iowa 
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METERS 


U-IRTY  $  M 
U-ISP  .M 
tS-ISPN  .M 
U-IT  I.M 
Il*iAP  t.«5 
U-2JAP  I.M 
U-22P  a.u 
U-2iJ  I.M 


UO-7.  AP  M  30 
UO-12.1:  M 


UG-8S/U 


MPD  VDC 


M>368 

M-S60 

M-seo 


MC-277  PLr259A 

MC-320  PU274 

PU368  PL>284 

PL-26»  PL.-303 


PL-32ft 

:K>-239 

SCV264 

TM-201 


r><IA8960 

D-166132 


49120 

49I31A 


l!:8'«H3690>5 

ES-689173-l 


IN21  «1.19 

1N2IA  1.49 

IN2IB  4.M 

lN2i  1.49 


AN.45A  (P/0  %Cn.i2\>.  . 

AN-MA  (P/0  SCIt-t2l) . 

AIA*3CM  e«nle«l  teAn . 

AM  4S0  (•  S40MC. 

AM  Yni^Oovbl*  itmelitd  9 
ASA  Y«|»^Oottbl«  itAckttf  370  to  430 


SEARCHLIGHT  SECTION 


3MA  OC  2'/i*  B  ■  siioon  biMll  ooalo . ll.tS 

SOO  MleroAMN.  OC— 2'/t*  r0M04— 0«n . 4.30 

1  mb.  DC  Fan  ty»o— 4'  ocaIo  (ron.  froM  OAAlpt)  3.05 

560  NiA.  OC  2V1*  R.— GonotaI  Cloetrle . 2.95 

2  AIA9.  RF  2V4r  OA.'-OiNipoon .  3.15 

S  ANip.  AC  4'V  R.— JBT . 4.11 

30  V  OC  2VR— OoNOTAl  Eloctiio . 3.05 

3  amp.  RF  3'/^*  R.— Wotton . 5.00 


OIL  FILLED  CONDENSERS 


HIGH  VOLTAGE  TRANSFORMERS 

Q.E.— PH.  II9V  00  ey.  Sap.  5290V  00  MA— 12.5  KV 

iNt.  . $18.50 

G.E.— Pri.  1 19V  50  ay.  Sac.  5250/3050/250fV  19  MA 


CRYSTAL  DIODES 


ANTENNAS 

AT-35A/APT  <70  tP  400MC) . 913.70 

AT.49/APR.4  (300  tP  3300MC) .  13.70 


COAXIAL  CONNECTORS 


OIL  FILLED  35  KV 
ISOLATION  TRAh 

PrI.  40iV  lOay.  Sae.  M$V  200  \ 
DC— G.  C.  Form  EIR— 3rH 
Pri.  II9V  50  ay.  Sac.  II5V  25( 
KV  OC— Q.  E.  Farm  EIR— 2 

AND  50  KV 
ISFORMERS 

fA  luaMatad  far  50KV 

X  13*0 . 5125.00 

1  VA  IntuUtad  far  35 
^H  X  I2','D  $125.00 

VOLTAGE  Dl 

G.E.  Cat.  0248806G.I  and  f 
ehmt  35KV  70:1  ratio  wira 
Ollad  40'H  X  12*0 . 

VIDER 

i5il$34G.|  17.243.400 
wound  tbialded  all- 

. $77.50 

2d>  LOW  INERTIA  SI 

K0LL8MAN  Typa  167-0240—1 

2650  RPM— naw  . 

DIEHL.  Typa  FPE-25n  79 

ERVO  MOTORS 

I5/5$V  100  ey  9  watti 

. $12.95 

iV  50cy  4  watta  — 
. $34.50 

WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 

PRI-IISV.  MCV  KVA 
SEC  *1  ■  24«V  .  I.StA 
SEC  >E  .  MSV^.  I.MA 
WT.  m  LBS. 

’14^®  EACH 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 
IN  STOCK 

UHE—N— PULSE— BN— BNC 


U018/U  125 

U019^U  180 

UO-21/U  .95 

t'0-21A/U  1.50 
UO>21B.^U  135 
UO-23/U  135 

110-228/ U  1.55 
UO-91/U  1.20 

UQ>2aB/U  1.00 
UO-24/U  1.30 

UO-25/U  1.35 

UO-27/U  130 

UO-27A/U  2.95 
UO20/U  1.55 
UO-80/U  230 

UO-54/U  10.50 
UO^/U  17.50 
UO-57/U  17.50 
UO-57/U  2.30 

UQ-58/U  .80 


UO-80/U  2.50 

iUO-87/U  150 
UG-88/U  1.50 

UO-80  U  100 
lUO-OO/U  1.00 
UO-08/U  1.85 

UQ-102/U  116 
UG-1Q3/U  .08 
UO-104/U  140 
lUO-lOO/G  .15 
:UO-100/V  2.00 
|nQ>10»/U  2.00 
nO-140/U  2.65 
CW-150/U  00 

UOIOO/U  32.50 
UO-107/V  5.86 
0O-171/U  2,80 
U0173/U  .40 

'UO-175/U  15i 

|UO.l78/U  .15; 


UO-185/U  51  60 
U0191/AP  80 
MX-195/t;  .75 

UO107/U  280 
UG>201/U  1.95 
UO20S/U  86 
UO-200/O  180 
UQ-224/U  140 
UO2a0/U  386 
UG-345/U  2  30 
UO-254/U  2.76 
UO>356/U  2.45 
UO-200/C  100 
UO-201/U  100 
UO<303/U  1.00 
U0273/U  2.25 
CO-274/U  2.75 
UO<276/U  5.50 
UO-270/U  2.75 
UO-290/U  100 
UO-291/U  175 
UOSOO^U  2  95 


GENERATORS 

•  Callpaa-PlpNaar  typa  7I9.3A  (Navy  MpOpI  NEA>SA) 

Oatpifl— AC  1 15V  I0.4A  300  tP  I^Mty.  IRI  DC  SO 
Valta  50  Aapa.  BfANO  Naw . $30.50 

•  Cellpaa-PlaNaar  typa  I235>IA.  Otttpiit-^30  VAlta 
OC  1$  Amt*.  BtanO  Naw— OripiNAl  PAafclAf.  .$l$.$0 


Tprmj  20%  cosh  with  order,  botonco  C.  O.  D 
unless  rated.  All  pricos  not  f.O.B.  oar  vorp- 
8o«is«,  Philo.,  Penna.,  sobiect  (o  change  with- 
out  notice. 


3  PHASE  INVERTERS 

VsItOB*  md  PrasiMncy  R«B«lat«d 
IcIipM  PloRMr  Typa  laUIA 

DC  lufin— 24  VNI1  IB  Amm 
AC  Oatpat— lit  Vo«t  l.2t  Ampa  »  PtaM 

2S0  VA  0.7  P.F.  400  C»tl44 
12.000  KPK  eS'C  Ttaio.  Kit# 

Br..4  . . »»»■' 


TEST  EQUIPMENT 

I.222A  SIfaal  Ganratar . •  SO 

l:-.1Vi'.’r.  Vf.i.  Vi0/mv.A^o| 

20  Aaioa.  1: .  ■S'u 


QUOTATIONS  UPON  REQUEST  ON  ANY 
CONNECTORS  NOT  LISTED  HERE 


TYPE  "J"  POTENTIOMETERS 

RmIa.  ShAtt!lUAla.  Shaft  Raala.f  Shaft 

40  SS  i  9K  I/O'  MK  3/r 

40  4' 14'  I  9K  S/O'  MK 

too  SS  9K  I/O'  lOOKjfVSS 

300  SS  IlOK  SS  IMK*'  #1/2* 

2M  I  r  lOK  S  r  200K  3  O' 

044  SS  lOK  l^O*  2MK  SS 

50#  9/14'  19K  SS  f2MK  3  4' 

000  1/3'  l$K  ty  '2MK  ir 

§00  0/r  I3OK  SS  540K  SS 

450  1/3*  39K  SS  SOOKt  14' 

IK  SS  39K  I/O'  540K*  7/14' 

2K  3/r  MK  1  t  r  1  M«i  SS 

250#  SS  44K«,  SS  2.5  SS 

4K  SS  MK  MS  Ma«  SS 
9K  SS  MK  I/O' 

DUAL  ''JJ*'  POTINTIOMETfRS 
M  SS  1 600  SS  I  1  Mas  SS 

too  SS  IK  SS  2.SMVi«SS 

2M  SS  SS  I  9  M«i  SS 

3M  SS  t  15K  SS  .  IK  35K  3  0* 

TRIPLE  JJJ  POTENTIOMETERS 
lOOK/IOOK/IOOK— H*  20K/I90K/(9K— H' 

SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A. 20$  W.C.  D  I730I3 
A.E.  QL$32BAO 
ANY  TYPE— $I4.U  EACH 
TS-IO  Typa  HanOaatt . $$.02  aa. 

F.  W.  BRIDGE  SELENIUM  RECTIFIERS 
AO  Volta  iDput  —  18  AC  Volu  iDpat  —  4u 

DC  VolU  Out  —  14  5  ,  DC  VolU  Out  —  *  34 

I. $  Ampa  ..  03.85  <  0.4  Ampa  .  .  94.40 

2.4  Ampa  4.4$  1  I.2  .  .  1  9.45 

4.4  Ampa  '  7.70  t  3.2  . '  0.45 

13.4  U.79  4.4 .  I9.M 

17.5  . 15.75  1  4.4 .  17.M 

24  .  .  22.75  12  .  J4.H 

34  .  35.M  18 .  i2.M 

52  .  M.50  25 .  42.54 

74.  .  44  M  34  53.M 

130  VAC  Vi  WAVE  STACKS 
75MA  I.SS  I  150MA  $1.30  I  2S0MA  51.75 
lOOMA  Ll.14  i  345MA  1.57  I  4t4MA  3.45 


.  TS  I27%  FraiL  Matar  w/aparaa . ^  IM.W 

•  TS.I43/CPN  ^lllaacMa  . 'JM-W 

•  Oumant  1 75 A  Oaatllaaaapa . K 

•  LM.20  FrapaancyMalaf.. . . 

•  Gen.  Radla  757.PI  Pawat  Supply . •  127.50 

•  T8-5/AP  Fraoaancy  Malar . ,  WW 

•  |.|30A  Sliaal  Ganaratar . *  9M.W 

•  A.W.  Barbar  Laba.  VM-25  ^VB .  WjjO 

•  TS*I0A/APN  Oalay  Lina  Tart  Sat  $45.00 

•  Tft.i8/APQ-5  CaliWatar  . $75.50 

.  REL  W-IIM  ffMumay  Metar 

•  CWI.5OAAG  Ranpa  (Calibrator  far  A8B.  A8E.  A8V 

and  ASVC  Radara . .  - 

•  CRV-I4AAS  Pbantam  Antannafar  Tranaiaittawup 

•a  raa  Be  .  II  1.75 

.  3  CM  PIcliu*  Hwn  Ant.nnt.  AT-4t/UP  g 
.  l-iatA  SlinAl  G.il«-AHr— 10  . ;»iM.o» 

:  I8;M! 

All  ll.m  N.W  Whw.  B.lid  •  <E»c.  UMt 

Conditlan) 


MISCELLANEOUS  EQUIPMENT 

Ai.F««I  IBtt  Ginat  C«limw .  .......  t  t.l7 

Powwrtlt  I22»— M5/230V  l0i»l— t-ITHV 

«§  aaip  .  37.00 

AC  3ST  l•nlntl«ll  GayM  ■  *»• 

ATH  ln*aia«  tVDC  t»  lit  VAC  tO  c»  7»W...  22.J5 
ID-(/APN.4  latlMttr  .  JJ  M 

RH-2t  r»arf«  Mlltral  nit .  J.M 

RM.I4  natt*  entrol  yalt .  •.» 

RTA-IB  12/24  V  . . W.OI 

BC-l20f-CH2  Rl^iar  .  .iMS 

CY-230/MPG-I  RUor  CnMl* . tTJOO 

ASB.4  Rtdtr  Mulp.  C«a»l«t. .  00.75 

T-t/APO-2  1444  .  !J  »0 

RCA  AVR-I$  BMCon  R«nT . 

TBV  TrMi-R4«vr  . . ■  ■  ■  ■ 


PlnMT  Tjm  OOO.IB  InVaiiri^itvWM  loiiv 
G.1”  ,2b  VAC  ■  tbb-  ii 

750VA  I  A . . . InSs 

Navy  80-3  RUar  eamplala . . . IJOO.flO 

Navy  0P*I4  Dirattlan  FIndar  eanptrta .  835.00 


PULSE  TRANSFORMERS 


UTAH 


UTAH 


G.E.  580*07 
Q.E.  510020 
G.E.  eOGOlOGl 
G.E.  80013 
G.E.  K-2400A 
G.E.  K.2744B 
AN/APN-O  (001750-000 
AN/APN-O  (OOI7M*m) 
AN/APN-O  (352*7^1 
AN/APN-O  (352.7251) 
wartlnobauaa  IS2-AW 
Waatlntbaaaa  I300W2F 
Wertlnphoata  I87AW2F 


AN/APA-23  RECORDER 

Swaapa  aay  raealvar  tbraapb  Ha  tiialat  raapa  and 
anraianantly  racarda  frapuaney  and  Haia  af  raaalvad 
•lanala  an  papar  aliart.  Fewer  Input— (aiatar)  27V 
rtC  l.SA.  and  (raaardar)  55/II5V  AC  50-2000  ay 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.I.200.I7P.  7.0  KV.  ClrauH  I  Mkraaae. 

200  PPS.  57  ahMa  iMp^.  3  aaetlaua . $4.30 

7.5  B9.3-200-07P.  7.5  KV,  **E*'  Circuit  $  Mlaruaae. 

200  PPS,  57  ^ma  InpM.  9  aaetlana . 00.75 

7.5  C4.IO*OO.f7P.  7.0  KV.  ClrauH  4  aaatlaaa. 

IS  alaruaua.  50  PPS.  $7  alinia  laiapd . 10.25 

15  C4*.Oi.400.50P.  I5KV.  **C**  alrauH  .01  lulacaaaa. 

400  Pf^.  SO  ahma  liupad.  4  aaetluna . 010.10 

I5.A.|.400*9SP.  I5KV.  “A’*  ClrauH.  I  alaraaaa. 

400  PPS.  50  ahma  Inpad . 137.50 

IS  E7-2-200-50P.  I9KV  *'E'*  ClrauH.  2  mtereeee. 
200  PPS.  SO  ahaa  lapad..  7  aaatlaaa . $42.00 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

re/ephones  -  MARKET  7-  6771-  2  -3 


324 


JoHuafr,  1952  —  B.ECTIIONICS 


715-19  ARCH  ST, 


PHILA.  6,  PA 


re/ephones  -  market  7-  6771-  2  -3 


SEARCHLIGHT  SECTION 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


Thyratrona  A  I 
Igaltnma  | 

0X40 . . .  11.12 
EL-CIA..  4.7» 
2A4G....  t.2» 

2114 .  2.1# 

2CM .  4.## 

2D21....  I.M 

|C22 _  #.## 

2C21/BL- 
CIB...  2.4# 

2043 _  17.2# 

4C22 ....  2t.72 
BL-CSB..  #.#• 

2022  .  22.42 

C4J .  #.#2 

FG-17/  2227  2.22 
rO-22...  17.2# 
FG-41 . . .  122.2# 
FG47....  14.## 
FG>21A..  4.42 

41 .  7.22 

FG-42/ 

22##...  22.## 

FG*1#4/ 

22#1...  24.4# 
FC>1#2..  14.2# 
FG-1##..  42.## 
FG-172..  24.2# 
FG-172..  14.2# 
BX-222A  4.42 

FG>222A, 
2222...  44.2# 


117L7GT 

1I7P7CT 


117Z#GT  .43 

FM-I###.  IM 

Cathoda  Raj 
Tubaa 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL 
5,  6,  7  and  t  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS,  DIFFERENTIAL  GENERATORS  AND 
DIFFERENTIAL  MOTORS  IN  STOCK. 

16  SF  7DG  N  C.44tM.«  6-71247  C-TUM 

SI  S6  76  X  C-M701  C.7MI0  C-7M70 

SCr  SN  A  2JIF1  6-4*405-2  6-71411 

5D  4D6  I  2J161  6-49404-1  C-7I41S 

SD6  *6  M  ,.J1H1  C-70241  6-7*221 

SIND  FOR  60M*UTI  LISTIN6  SYN6HR0  6APA6IT0RS  IN  ST06K 


Timi  20%  cask  with  ctOof.  Maact  6.  O.  O. 
uitlats  ratad.  All  pikas  oat  F.O.I.  oar  wara- 
kaaaa,  fkila..  kamna..  sadjact  la  ckaapa  wHk- 
aut  aalka. 


ELECTRONICS  — Jaauory.  I9S2 


SEARCHLIGHT  SECTION 


SiJPEHMOH  VALVES  EH03M 

AMERICA’S  URGEST  ELECTRICAL  CONVERSION  HOUSE 


ContUi^nlai  Motor  Grorrator  N^ts,  Tyo# 
IWJ-446X.  operative  at  230  Volta  DC.  1100 
RPM.  atab.  ah.  output  14  KVA.  .4  p.F.,  120 
yolla,  3  60  cy.»  weight  app.  1600  Iba.,  re¬ 
built,  price . tOtfO.OO 

Adaalralty  Motor  Generator  S^,  Brltiah 
mfr.  input  200/236  VDC.  1400  HPM.  output 
10  KW  at  100%  P.F.,  230  volta,  43.4  axnpa.. 

14  40  cy..  price . t29&.00 

Wankeaha  4  C'jllader  Gm  Kaclaea  10  HP 
with  pulley  take-ofl.  crank  atartinc.  Brand 
Now  . $Z96,m 

HERE  IS  EXCEPTIONAL  VALUE 

RoMr*  aad  Myers  Meter  Qeaerater  Ualta  Oeerate 
at  110  Veits.  AC.  staile  abase,  io  eye.  aad^iver 
^40  Veits.  OC.  Caa  bTSed  with^AeM  r££!tUt 
te  saaall  24/20  vpc  fer  tbe  eaeratlea  ef  aere 
MulaeiMt  fi^  Uibtiao  lias.  Rated  at  40  wans 
bet  will  deliver  200  watts  fer  iaternitleat  eaera< 
tlea  Ge^  bead  betit  iate  eae  end  retatee  eateraal 
shaft  at  224  RPM.  An  exceptional  value  at  $10.74 
each.  With  Reid  rheeetat  $20.00.  Alse  available 
fer  eperatlen  at  114  VDC  at  412.40  and  with 
rheostat  at  113.74  each.  Beth  units  have  1/4 
HP  Meter.  Stech  up  ea  theee  eets  while  they  are 
avalUMe.  Special  priee  ea  Quantity.  Rebuitt. 

CENTURY  MOTOR  GENERATOR  SETS 

7.5  KVA:  230  Volta.  DC  to  114  Volta, .AC.  alnsle 
phaae,  60  cyclea.  Complete  with  automatic 
controller  and  puah  button  atation. . .  .fiOS.OO 

m  kato  rotary 

CONVERTERS 

Type  1205A  Model  24KAM 
Input:  34  VDC  28A.  1800 

KPM.  OQtput:  114  VAC  1 
phaae,  80  cy.  1  KVA.  Com* 
pact  and  ruRvedly  built  for 
conU  duty  oper.  Filtered. 
Shock  mounted.  New  9MAR 

New  1  HP.  GAS  ENGINE 

Air  cooled  llghtweieht  aluminum  conatruc- 
tion  (18  Iba.)  3700  to  8800  R.P.M..  Preciaion 
built,  covered  by  manufacturer'a  war¬ 
ranty.  1  cylinder.  2  cycle . fSS.OO 

Marathon  GenerMora  can  be  uaed  with  above 
eneine.  have  output  of  110  Volta  AC.  1  4  40 
cy.  800  Watta.  rebuilt,  aelf-exc.  Price  44t.M 
Ceniory  Rrpalaion  Indnctlon  Motor,  tj^pe  RS, 
1/8  HP.  110  or  220  Volta.  1  4  1740  HPM. 

rebuilt . f6AO 

General  Elociiic.  DC  motor.  Type  SD.  1/20 
HP.  B.B..  110  Volta  .7  ampa  ah.  wdy., 

prica . 9MM 

G.  B.  DC  Motor,  type  BY.  1/17  HP.  2100  RPM. 
ah.  wdg..  BB..  price . fS.OO 

ESCO  OC/OC  Motor  Generator  Units 
Operate  at  220  Volta  DC  to  deliver  110  Volta 
l.l  amperea  Two  of  theae  unlta  can  be  oaed 
on  220  VDC  to  obtain  110-0-110  VolU  DC. 
SpodM  Price . flOAO 

GENERAL  ELECTRIC  DC/AC  MG  SETS 

Four  Bearing  Marine  Unite:  24  UP  220  Volta 
DC  coupled  to  alternator  18.74  KVA;  80%  PP; 
1800  RPM.  Output:  114  Volta  AC.  Single  Ph. 
80  cyclea  Ball  Bearlnga  4  bearing  eet; 
marine  duty.  Brand  New . OMO.OO 

PINCOR  ROTARY  CONVERTERS 

800  VA;  Filtered;  Brand  New.  Input:  114 
VDC.  4.8  Amp.  Output:  880  VAC,  1.18  Amp. 
SPEClAIi  PRIOB  . 988.00 

MARATHON  MOTOR  GENERATORS 

Input  at  110  VDC  Output  llOVAC.  1  phaae. 
60  cy.  400  VA.  Marine  Type  with  voltage 
regulator  and  frequency  controller.  Rebuilt 

LN  . 978.00 

Same  unit  aa  above  with  88  VDC  Input  and 
800  VA  Output . 994.00 

WESTINGHOUSE  MOTOR 

#1171199—1.4  Horae  Power  81  Volt.  70 
Ampa  1800  RPM  I'ump  mounting  on  each 
end  Ball  bearing,  compound  wound  18*  L  x 

8-  H  X  7*  W.  BRAND  NKW . 919.75 

General  Bectrtc  Synchronoua  Motor  or  Alter¬ 
nator;  excitation  2  Volta;  operating  at  or  de¬ 
livering  110  volta  3  phaae.  40  cyclea  at  1800 
speed;  no  name  plate,  but  lab  teats  deter¬ 
mined  specs  aa  above . 99.99 

JANETTE  ROTARY  CONVERTERS 

110  VA.  Input:  110  VDC;  Output:  110  VAC. 
single  phaaa  40  cycles;  8600  speed.  With 
Alter  fur  elimination  of  radio  interferenoa 
Reliably  Rebuilt.  Special  Price . v919J9 

TAPE  WINDERS 

These  tape  windere  conaiat  of  a  motor  opera¬ 
tive  at  110  volta  D.C..  .6  amperea;  1800  speed. 
A  motor  which  is  separable  from  the  rest  of 
the  unit  and  which  can  be  employed  for  a 
multitude  of  purposes,  alone  or  with  the  gear 
reduction  box  to  which  it  ia  connected.  Motor 
la  shunt  wound  and  tbe  speed  thereof  la  con¬ 
trolled  by  a  built-in  rheostat.  This  makaa  an 
Invaluable  laboratory  unit.  Special  Price  919M 


G.  E.  ROTARY  CONVERTERS 

^Bm  Dynamotor  Model  4D48AB8 
78  Volta  DC  input  to  deliver 
110  Volta.  AC,  Blngle  phaae, 
cyclea  1.4  amp.  SPK- 
ClAL  PRICK  (Bebollt) 

■V  99.95 


G.  E.  OIL  FILLED 
OUTDOOR  TRANSFORMERS 

Brand  New.  8  KVA;  Type  HS 
S000/52U0Y-114/330.  Also  6000/ 
10.400Y-115/230.  Brand  New. 
Either  type  Special . 944.99 


WE  CAN  FURNISH  M.G.  SETS  OF 
ANY  SPECIFICATIONS  FOR  ANY 
APPLICATION.  SEND  US  YOUR 
REQUIREMENTS. 


UK  LOW  VOLTAGK  MG  8KTS.  Motor:  1  UP. 
230/440-3'60  direct  conn,  to  Uen.  400  watta 
18-88  VDC.  with  control  panel  including  Aeld 
rheo.  ammeter  and  voltmeter.  PRICE  $159.09 
ALL18-CU.\LMKKS  MG  8KT8.  Input:  230 
VDC.?  amp.  3600  KPM.  BB.  Output:  114  VDC. 
1.24  KVA.  14.  60  cyc.  Centritugal  automatic 
controller  permiia  line-atart  operation.  Fully 

enc.  Hebuilt  like  new.  Price . 995.99 

UK  LOW  IKkXI.  MU  SETS.  Motor:  230  VDC 
3  HP.  860  Kl'M  12  amp.  Direct  conn,  to  Alter¬ 
nator;  110  Volta  14.  14  cyclea  21.8  amp.  2.4 

amp.  sell.  exc.  Price . 9395.99 

DC  UKlNDlilBS.  Made  by  US  Motora  210 
VDC.  1  HP.  1740  KPM.  X>ouble  shall.  With 
thermal  overload  protection  and  switch.  Re¬ 
built.  Ealeai  alyle . 934A9 

Newark  Traaaformera  3.2  KVA.  440/110  Volta 

PRICE  . 949.75 

G.  K.  Autotranaformere.  400  VA.  110-220 
V’olta  fer  wall  mounting.  PRICE  NEW  $17.35 
Raytheon  Tranaformera.  740  VA.  Pri:  220/440 

Sec;  lie.  PRICE . 988.99 

LV  MOTOR  GK  GENERATOR  Motor:  440/3/ 
60*  24  HP  direct  connected  to  27  V.  4^0  ampa.. 

14  KW  Generator.  Price . $975.99 

LV  K26CO  DC  MOTOR  38.&-34.3  V.  212-182  A. 

7  HP.  1800  KPM.  BB.  Price . 9196.99 

SELSYN  MOTORR  GK  MODEL  4MJ364AK1. 
1U‘M  1200/400,  primary  stator  440/3/60,  8 
KVA,  16  A.  secondary  rotor  83.4  V,  44.4  A. 

83.8  FT.L8.  Price . 9885.99 

LV  MG  SET  GK  Motor:  110/320/1/60,  %  HP. 
direct  connected  to  Generator  12  V,  27  ampa 

Price  . 9185.99 

ESCO  LV  CONVERTER  Pri.  32  V1>C.  8  A.  Sec. 

110/1/60.  140  W.  1800  HPM.  Price . 958JMI 

UE  HV  .MG  SET  Motor:  220/440/3/60.  direct 
connected  to  Dc  Gen.  8000  V,  3.4  A.  20  KW. 

1800  HP.M.  Price . 9975.90 

LV  GK  MG  SET  Motor:  220/440/3/80,  1  HP. 
1800  KPM.  direct  connected  to  DC  Gen..  24V. 
18  A.  complete  with  rheostat  and  voltmeter 

and  ammeter.  Price . 9175.09 

With  single  phase  motor . $885^)9 

\OLTAUK  BEUt'LATOK  GK,  MOTOR  CON¬ 
TROL  Cat.  #837624,  Type  AIKS,  .468  KVA. 
60  cyclea  primary  volta  114.  low  ampa  16.2, 
Indoor  aervlca  voltage  controlled  by  motor 

110/1/60,  1/40  HP.  Price . $89.50 

WELDING  TYPE  TRANSFORMERS  Pri.  440 
\.  60  cyclea  Sec.  8/10/12  V.  10.000  watta 

Fries  . 9180.00 

KiMBLK  MG  SETS  3  Bear.  B.B..  330/3/60  to 

400  VDC.  2  ampa.  Price . 9166.99 

KSCO  DC/AC  MG  SETS  Motor:  12  HP.  230 
VDC,  81  ampa.  dlv.  connected  to  Alternator: 
440  V,  3  phaae.  60  cycles,  brand  new. 

Fries  . 9545.00 

WESTINGHOUSE 
M-G  UNITS 

Compact  two 
bearing  unlta  eon- 
alating  of  a  re¬ 
pulsion  •  Induction 
motor,  type  IH;  110/888  volta  single  phaae. 
84  cyclea  1414  rpm.  4.4/2.7  amperea  Con¬ 
tinuous  duty.  The  generator  baa  a  rating 
of  .08  KW.  40  volta  3  amperea  D.  C.  Com¬ 
pound  winding,  type  FK.  Rebuilt  like  new. 
Price  . 988.59 


ESCO  CONVERTERS 

'K  Rebuilt  like  new  input.  84  VDC 

3.84  amp.  2600  K  P  M.  Output 
■HH^H  116  VAC,  8.18  snip.  .60  P.F.  Ball 
Bearlnga  Base  for  tabla  or  aide 

mounting.  Special . $9.99 

UENKRAI.  KLKCTBIC  8  KW  High  Voltage 
Generators;  Rebuilt  like  new.  double  com¬ 
mutator  type  each  rated  at  4000  Volta  DC.  8.4 
amperea;  can  be  connected  in  series  to  give 
8000  Volta  DC  at  8.4  amperes  or  4000  volta  5 
amperea  in  parallel.  Sepaiately  excited.  Unlta 
weigh  about  800  pounda  OAered  at  a  fraction 

of  their  original  coat . 917949 

Kt'HLMAN  OIL  COOLED  TRANHFORMKRS. 
230  Volt  primary  to  114/230  Volt  secondary; 

1  hk  KVA.  Brand  New  in  original  caaea  8PB- 

*1AL  PRICK . 98849 

Janette  Rotary  €oa- 
vertera  12  volta  DC  to 
deliver  volta  AC. 

212  VA.  With 

radio 

Special  Frlco  .  .97199 

Special  Series  Motors;  no 
HP  operate  at  either  110  Volta  DC 

M*  ehaft.  Reconditioned . . 

RAYTHEON  VARIABI^  VOLTAGE  TRAN8- 
l^'ORMEK.  Primary:  820  volta  I  phase  witn 
output  by  selector  anap  switch  giving  voltage 
outputs  from  140  to  220.  Brand  new.  ^ 

WKSTINGIIOUSK  TRANSFORMMl  CON¬ 
TROLLER.  Contains  300  watta  130-320  volt 
transformer  with  multl-tapa  The  transformer 
with  tap  switch  alone  ia  worth  more  than  the 

•pecial  price . . . 9749 

E«'0  AC  Motor.:  built-in  mnfn.tic  bmlu  tor 
quick  reversing.  Double  abaft,  ball  bearlnga 
Rated:  HP — 20  mlnutea  marine  duty: 

440-3-60.  Brand  new  in  original  caaea 

SPECIAL  PRICE  . . 

ESCO  DC/AC  MG  SETS.  Motor:  114  Volta  IH 
HP  line  start;  built  In  voltage  regulator,  fre¬ 
quency  control,  filtered;  Ideal  for  television, 
radar  or  any  application  requiring  constant 
voltage  and  frequency.  Output:  U5  V^C. 

1  9.  60  Cyc.  410  V.A.  Brand  New . $189.99 

Watthonr  Motem.  110/110  Volt  DC  operaUon. 

Uesd  but  in  A1  condition.  5  amp . ^76 

10  amp.. 9445  14  amp.. $5.99  34  amp.. $9.99 
C'rompton-Paiklnaofi  Altcmatora  3  KVA.  .7 
PP.  no  VAC,  19.  80  cyc.  1800  RPM. 

Price  . $179.99 

DC  .Manual  Controllers,  mfg.  by  Marconi  Co. 
of  England.  Enc.  type.  For  starting  duty  of 
24  VDC  Motora  rated  at  .7  HP.  A  really  hard- 
to-get  unit  at  a  give-away  prica  SPB^-^ 

PIONEER  DYNAMOTOR.  Type  PSI40.  Input: 
12  VDC.  4.8  amp.  Output:  340  VDC,  .100  amp  . 

brand  new.  Price . $14.99 

BRITISH  DC/AC  MG  UMTS.  Operate  at  100/ 
110  VDC.  4  ampa.  3000  RPM.  Output:  830 
VAC.  .87  amp.,  40  cyc.  Wt:  183  Iba  Brand  new. 

Price  . 9U.69 

With  field  rheostat  for  60  eye.  output. 

Price  . $99.99 

O.B.  8  PU.  TRANSFORMERS.  8  KVA.  418/ 
439/440  Pri.  140  volta  3  ph.  Soo.  Price.  .$4649 
GE  Relays:  110  VAC— 10  Amp.  40/60  cy.  in 

■teel  case  4  x  4  x  6% . 9S.99 

GK  DC  Gencratora  Coneieta  of  three  separate 
generators  In  one  unit.  3600  RPM.  Delivers 
1200  V..  440  V.  .14  a.  and  116  V.  1.1  amp. 

Price  . 98449 

U.E.  .Mot€>r  Starting  Reactors  Typo  11K894908: 
Hated  at  440  V.  3  Ph.  60  Cy.  16.8  Amp.  Only  a 
3  Pole  Double  Throw  Switch  la  necessary  with 
ihia  unit  to  make  a  14-20  HP  compensator 
starter.  Useful  for  any  purpose  requiring 
three  phaae  choke.  SP^TAL  PRICE.  .$85.09 

GAS-DRIVEN  GENERATORS 


B.V.  M.G.  SET—*  Hp.  220/440  V  motor  (Unot 
coupled  to  2000  VOC,  2KW  fBHtltor. . .  PRJCE  1275. 

GE  AIR-COOLED  TRANSFORMERS 

New.  cat.  •1020  400/220-220/115  I  KVA.  $15.5* 


IF  IT'S  FROM  ONE  FREQUENCT  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC. 
IF  irS  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 


fstoHisW  in  7922 
409  ATLANTIC  AVE. 


WILLIAM  I  HORLIGK  COMPANY  Te/.  HAncock  6-2480 

BOSTON  10,  MASSACHUSETTS 
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Jomiarr,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


HiGU  FHEtfVEiWV  M-G  SETS  AJVD  AAiPLiDYXES  FBOJU 

AMERICA’S  LAR6EST  ELECTRICAL  CONVERSION  HOUSE 


HIGH  FREQUENCY 
CONVERSION  EQUIPMENT 

6ENERAL  ELECTRIC  HF  MG  SETR.  Motor  IJO  VIK' 
g^rotor;  IIJ  VAf.  I«.  lOM  c».  1  KTA.  I  B«r 

BB  unlL  Prte . 

OBAN  m  CYCLE  MG  SET.  Motor:  MOV.  HA.  M  n 
V  iwItM  to  aplf  euitpd  tlt^rtiMtor  with  output  of  i 
KVA.  118  Volu.  olnflo  ph.  400  CP8.  MountPd  rm 
hMe  with  TottAf*'  fvcuUtor  connected.  CooipnoenUi  etl 

b«»d  DOW  . PRICE.  $7I2.8€ 

PCili  Untto:  Operate  at  M  VDC,  180  Anp.  Output: 
115  VAC,  1#.  400  (T8.  1508  vl  with  filter  nynUm 

THREE  PHASE  488  CYCLE  SETS.  COiMift  of  motor 
operaUT#  at  nO  440-8-88  V  belted  to  eetf  eicited  alter¬ 
nator  made  bjr  Holtaer-CaboC  with  output  of  500  V4 

lift  TAa  t4.  400  crelee . PRICE  $288.88 

ROGUE  THREE  PHASE  MG  SETS.  Conalat  of  Motor 
operative  at  MO  440  S-M.  Self  etc  alternator  with 
wtput  of  ISO'ftOSV.  S«.  400  ere.  ft  KVA.  Brand 

New  . PRirP  IlSftS.fto 

With  Tolfa«e  Refulator . PRICE  ll8ftQ.88 

K^O  400  Cycle  ComlkU  of  Rynehrenous  motor. 

▼  Belted  to  aelf  excited  Alternator  with  output  of  188/ 

^  KVA-  W/motor  compensator 

ITUCE  .  84888.88 

ft  KVA  BRITISH  MG  SETS.  Motor:  TH  HP.  MO.S-80 

▼  belted  to  velf  exe.  altematur  with  output  of  118 

Volta.  Id.  400  cyrVe  . . PRICE.  $875.88 

BRITISH  DC/AC  MG  SETS.  Input  SiW  VTK'  nutp..T 

180  VAC,  Id.  500  ryr  S  KVA . PRICE.  $285.08 

58  KVA  MG  SETS.  MIr.  by  OE.  ComHitt  of  Motor: 
75  HP.  ttO/44n-3-AO  direct  connected  to  Altematov 
with  output  of  .SO  KVA:  ll.S  Vobv.  irinxle  ph  400  CPS 
complete  with  auxiliary  eteiter  MO  aet.  field  rhe*>«ta* 

and  startlBi  cotnpen«atnr .  PRICE  58888.88 

HIGH  FREQ.  UNIT.  Motor;  84  VT>C  58  amn.  Alter- 
nwor:  17  VAC.  1300-1800  two.  sep.  exe.  at  84  VI>r 
1  Sft  BHP.  40^  RI*M.  Made  In  t'lnade  by  Electric 

Tamper  A  Bqu . PRICE.  $48  87 

H.F.  MOTOR  GENERATOR.  G.E.  Model  SLYI28A4. 
Motor:  115  VDC  direct  counected  to  f^nerator  84-8? 
VDC.  78  ampa..  and  to  alternator  l80VAr.  780  cirlea 

I  ph.  KW-SM .  PRICE.  $248.8r 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
Type  RPS.58  'BPR.m3m  ||^t :  888  Volta.  $  Ph.  88  er. 
8880  RPM  fhitput:  258  Volta.  SO  Ampa.  Mncle  ph.  IftO 
Cyc.  5000  VA.  8000  Watta.  Brand  New.  CMpact 
ban  bearlna  unita  for  operation  of  HI  eycle  equlmnAt 

SPECIAL  PRICE . .  .IIOiLtO 

ONAN  800  CYCLE  MG  UNIT.  Emplnelnf  S  HP 
Motor  operative  at  *80/440  Volta.  Sd.  80  CV  ▼  belted 
to  aeir-exc.  fenrrator  with  output  of  1.5  KVA.  115 
Volta,  aliicle  ph  800  CPS.  and  aeenedan  output  o' 
508  Watta  88.5  VDC  1T.5  amperea  PRICE. . .  .088.80 
ECLIPSE  808  CYCLE  GENERATORS.  Flaape  mount- 
Inf  with  epHae  ahaft.  Outwit  to  115  VAC  18.4  Amp 
•0%  P.F.  800  Crclet.  1808  v  A  with  aeoondary  outpu* 
of  88.5  VDC.  80  Ampere#.  Self  exiitetL 

Prtoe . tSP.ar 

BRITISH  MADE  508  CYCLE  MG  SETS.  Motor:  $80 
Volta.  8  PH—58  Crclea.  Alternator:  5  K.W  188  Volta. 
87.8  Amp.  500  Orlea.  Excltatloo— 110  VDC  When 
uaed  at  80  Cyole  current.  Output  to  880  cyrlea,  880 

Volta.  Price . :..$3ftSJO 

WINCHAR6ER  PIT-T/AP:  Input:  88  VDC.  188  Ampa 
Output:  115  VAC.  atncia  ph.  SSOO  V  A.  400  C.P.& 
KrequencT  and  voltage  repulatloB  built-in 

Prloe  .  $87.88 

WESTIN6HOUSE  HIGH  FREQUENCY  UNITS.  In¬ 
put;  115  Volta.  DC.  S.r  Ampa.  Output:  14.4  Volta. 
.188  Amp.  450-8550  Cyclet.  FVenoency  variation  to 
obtained  with  hollt-ln  enntroller  on  end  of  unit. 

Pfloe  . $41.90 

GE  DUAL  OUTPUT  MG  SETS.  Conatd  of  Motor  I 
rated  8  RP  888/440  V  Sd.  80  Cy.  dlreetto  ooupled 
to  8  janaratora  Output  .5  K.W.  880  Volta.  18T  Amp. 
515  Cycle#.  Alao  .5  K  W.  118  Volta.  D.C.  4.55  Amp 
8  aeparate  unita  mounted  on  enmmnfi  bed  plate 


GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT. 
Operating  at  440  3-88  .78  amp.  Output  70  Toin.  8  ph 
145  nrc.  $80  Watta.  1.8  ampere#  An  Ideal  unit  for 
experimental  work  or  for  tmeratlon  of  equipment 

SPECIAL  PRICE . $34.50 

BENDIX-ECLIPSE  MO  CYCLE  AERO  UNIT.  Input 
84-88  VDC.  7ft  amPB.  Output:  lift  V.  10  5  Amp.  800 
C.P.S.  Oompleta  Alter  avatNi  mounted  thereon. 

Prtm  .  $22.50 


BENDIX  POWER  MG  SET.  Conatota  of  O.R  8  BP 
Rep  Ind  Motor.  115  vulu.  «in^  phaae,  88  ve.  dlreeUy 
conneetad  to  Bendls  alternator  with  output  of  ISO  volU. 
700  eyo..  000  watta  and  DC  output  of  14.5  rolta^DC. 

8$  amp.  Brand  new.  I*rlee . $221.00 

L0UIS>ALLIS  3  UNIT  MG  SET.  Conatota  of  ft  HP 
motor  oparatlve  at  820/440  3  80  directly  cmtplad  tc 
alternator  with  iHitpiit  of  115  vcMta.  I  ph  .  400  eye.  and 
with  exciter  unit  all  mounted  on  ateel 

l*rlee  . SMI.OO 

LOUIS  ALLIS  FREQUENCY  CHANGER  SETS. 

Prl:  85  H  P.,  880 '440-8-00:  Sec.  15/lO.K  K  W.  8800/ 
8808  RPM.  908/880  Volu  35 '35  Ampa.  8  ph.  588/MO 

C.P.S.  Price  . SlilO.W 

Prt.  10  R.P.  880/440-3-80:  See:  7.5  KW  448/$$0 
V.  17/8  Amp.  3000/1808  RPM.  380/188  ('yclaa^Mi. 

Prloe . .$7IS.OO 

We  can  aupply  theee  unita  for  400  erele  output  and  with 
traokormera  to  aupply  ft  phaee.  wye  output.  Write  for 
further  Information 

CONTINENTAL  OC/AC  SET.  Motor:  1.9  HP.  ftM 
VDC.  3440  RPM.  Dutput:  180  VAC.  8.8  ampa..  ft  KW. 
800  ere  .  1  ph..  alao  output  of  14  VIX\  4  ampa..  Model 
4X181A17.  Compact  8-bear,  unite.  Completely  rebuilt. 

Price . $S$.S0 

WINCHARGCR  PU-IS/AP  INVERTER.  Type  MO750 
Input:  78  volu.  80  amp.  Oidput:  115  volU.  Sft  amp.. 

480  eye..  1  Brand  new.  I*rit-e . $88.50 

HOLTZER.CABOT  MG  221.  Compact  2  bear.  unlU  for 
low  ninuBt  408  cyc.  Operafea  at  SS  VDC.  8  5  amp. 
Output:  118  votta.  1.8  amp..  1  ph..  100  watu.  408  eye. 

Brand  new.  Price .  $88.50 

HOLTZER.CABOT  MG  218.  Op^rxtea  at  115  YDC,  $.9 

amp.  with  aame  output.  AS  MO  881.  . 8^.88 

LELANO  INVERTER  TYPE  MG  4A.  DC  Input:  r  5 
volu.  88  amp.  8000  RPM.  Output:  115  vnlta.  1  ph. 
400  eyo.,  500  VA.  Like  new  and  fully  guaranteed. 

Price  . $38.50 

GENERAL  ELECTRIC  MODEL  502IN13A.  Innot:  V 
roita.  5.5  amp.  Output:  US  Tolta.  485  5’A,  1  ph..  400 

err.  Price . $31.58 

ESCO  DUAL  FREQUENCY  UNITS.  Motor  operatea 
at  120  VDC.  10  aniperev  Itoilvers  70  Volta  at  Ito 

Cyclea  or  880  VoHt  at  780  Cycle#.  Price . $$MS 

GE  MG  UNITS.  Motor:  110  Volta.  D  C.  31.5  Afflperev 
in  a  atngte  compart  unit  with  output  of  180  Yofta,  18.9 

Amp  aingle  ph.  588  eyelea  Like  New.  Price - $M.80 

CROCKER.WHEELER  500  CYCLE  SET.  Operate  at 
no  Volu,  D.C.  89  8  Ampe  Output;  180  Volu.  Mn^ 

ph.  508  cydea  15  KW  Price . $l4S.lft 

HOLTZER.CABOT  TYPE  CAJ.2ttl88  MQ  UNITSL 
enmpact  8  bear,  operative  at  175  volti.  1  nh..  88  eyn.. 

H  HP.  Output;  115  volta.  4  amp  .  833  eyn..  3 

uao  84  VDC  at  5  amp.  Brand  new.  Price . 138.1$ 

NORMAND  ELEC.  CO.  (BRITISH  MF6.)  MG  UNIT. 
Motor:  880  VDC.  8  8  amn  .  8  IIP.  4800  RPM.  dlrueUt 
eoaneoted  to  H.  F  alternator  with  mitput  of  1488-1900 

eyn.  1880  watta  Rxn.  84  VDC.  Price . $70.08 

MARCONI  MQ  UNIT.  U  KW.  operates  at  118  VDC 
to  deliver  110  VAC.  380  eyr..  aupplled  with  held  rheo- 

atat  for  variable  frequency  output  Price . $78.88 

PIONEER  MQ  UNIT.  Input:  11$  VDC.  8.4  amp 
Dutrntt;  140  VAC.  1.8  amp..  3.58  cyo.  CompleU  with 
fteld  riMoatat  for  variable  frequency  output 

Priea . $$0.88 

EBCO  MG  UNIT.  Operative  at  188  VDC.  88  Amp..  4 
HP  DeDvm  115  VAC.  1  ph..  1058  eye.,  t  KW.  An 
eaceoUonalty  Ane  machine  for  laboratory  uaa.  ClR  be 
uaed  with  Aeld  rheoetat  for  ^yqumMtea  up  to  8808 

cyclea.  Price  . 8179.88 

ESCO  INVERTER  UNIT.  Prim:  IS  VDT,  88  amp.. 
1900  RPM.  Sec;  140  VAC.  1  amto.  140  Vi.  388  m. 
With  field  rheoatat  for  rre<)ueiMy  outputs  op  to  988 

eye.  Price  . $88.58 

HOLTZER-CABOT  MG  UNIT.  Operates  at  115  VDC. 

8  8  amp  to  deliver  55  VAC.  ft  amp..  185  eye.,  8  ph  . 
18.50  RPM  with  field  rheoatat  for  f<w(iiiaiietoo  up  tc 

400  eye  .  3  ph  Price .  W.W 

HOLTZER.CABOT  MG  UNIT.  Motor;  ISO  VDC.  6 
amp  .  8500  RPM  Output:  75  VAC.  9  amp..  508  eye. 

«75  VA.  I  ph  Price  .  .  . $48.87 

BRITISH  ALTERATORS.  1.5  KVA..  838  Volta.  Id 

400  CPS  aep  ear  Price .  $115.88 

ONAN  488  CYCLE  MG  SCT.  Motor;  .5  HP.  788 '3 '00 
Oenerator*  8  KW’.  115  roita.  single  phase,  408  CPS. 
aelf  exHted  with  aecondary  laitput  of  20  volts  DC.  808 

watt#  V  belt  drive.  Price . $835.88 

ONAN  480  CYCLE  MG  SET.  Motor:  714  H.P  opera 
five  at  830/440  V  3d.  fto  ev  V  belted  to  aelf  exHted  j 
altprnator  wlrb  oatptit  of  4  KVA.  115  Volta,  single  ph 
408  O.PS.  Alternator  la  letf-axelted  wtth  oereodary 
fHitpuf  of  14  VDC  40  Amp.  With  Voltage  Regulator 

hunt-in.  Pri.'e  . SZIS.t- 

G.E.  MQ  SET  MODEL  5LY98AB5A.  Motor;  11  HP 
850  VTM'.  4  amp  Oenerator;  088  watta.  185  VAC.  4  9 
amp  ,  .508  ei  c..  1  ph.  Price .  $89.97 


WESTINSHOUW  AMPLIOYNI  TYPI 
MO  SITS 

lor:  TTO  ca.  Ft.  SM.  SM  ».  •  «*-■  M  <*»,  « 


8  anipL.  erp  axe.  35  volta.  TM  g  wia  ww  a»- 
taln^  In  ooa  houalng.  Brand  new.  Thasnanmn 
havu  timllar  charartadatlc  of  an  ampUt^W  with# 
vt  of  oQotrol  Aehk  and  am  oomrtrftaty  aacMfed 
with  rubber  gaaketa  on  the  ending  oovjig,  wlftoh 
can  be  removed  for  Inemaard  KW  output.  AA  •>: 
ceptlooal  value  at . . 


Price .  .  '..'..$18.00 

RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
508  WatU.  1388-SCOO  Cyelea.  also  18-14  VDC  750  Watts 

Price . $25.50 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON-  I 
VERTER  UNIT.  Primary:  3$  VDC,  1ft  amperes.  3000 
RP  M.  Ball  iWarlnis.  Secondary:  350  volta.  1.500  I 
cyctoo.  .75  ampa.  875  Y  A.  Single  Ph.  Bullt-tn  fir 
queiMty  enntmt  Specially  Prloed  at . SSo.OO 


GEN.  ELECTRIC  AMPLIDYNES 

IIM.I  5AH73*i*»:  Input:  IlST^Fl  **•  **  "SpM 
nnip.  Uutput:  ST6  K.W.  ISP  TDC.  1.5  nmp . mtP 

MM.t  IAIIMFB2A;  luPU'^ 

nmp.  Output:  5P0  wnttn,  ISO  Volu.  I  Amp - II44.M 

M(iP.I  SAM4IAB30:  Inpt:  *4#  WU.  » 

1  nmp.  output:  115  VwU.  D.C.  1.15  nu,  I45P 

M.4.1  5AM3INJIIA;  Input;  r  VDC. 

Rl-M.  Output:  40  VDC.  SI  nmp.  51#  wMU - #11.16 

MtPal  5A»75ABII;  Input:  M  YDa  10  nmp.  #  H 
1205  RPM:  Output:  156  Volu.  D.C.  1  nmpnrm.  156 

Watts  . . 

UtM  SAM45DB26:  Input :  446  T.  M.  66  me.  OMPut: 

125  V.D.C  1.6  Amp . . 

Mn44l  5AII4,AB7A;  Input:  440  VolU. 

Output:  175  Wntu.  156  V.DC.  1.5  Amn.  PSen  II6RJ# 

MmIM  SAM45DBI.  OBIS.  DB26.  l6PVL..ltS^5m*^ 
to  mn  Output:  156  VDC.  .5  nmp . PRIC*  m.6P 

■nM  SAII7tAB47;  Input:  44eV.  M.  16  me.  Output: 
150  VDC.  I  nmp.  Wtth  mmnil  mn^m  nw. 

on  oommon  baae  rated  .75  KW.  88  VW,  IM 
amp. . PRICK  $288.88 

Medal  SAMTSABfttA  ar  7$:  lapot:  440^  ^ 

Output:  850  VDC.  ft  amp. . PRICK  82$ft.l8 

Madal  5AM78ABIi:  Inpui:  440V.  Sd. 

850  VDC.  8.0  amp. . PRICK  $181.88 

Madal  5AM73ABS8:  Input:  115/138. 

put:  158  VDC.  l.ft  amp. . PRICE  $188.0$ 

Q.E.  Amglldyaa  Qanaratar  Madal  AMTfl.  8$  KW.  IM 
ampa..  800  voKa.  1T85  RI’M.  tpedal  duty  (wcle.  450 
volta.  880  . . ..PRICK  8$78.88 

a.t.  AMPIIOVNE  GEBEBATOB  “•"•g, 

416  TOlU.  IS  impi.  1766  RPM . PRICK  171,.06 

BOBUE  ELECTRIC  AC/OC  MB  SET.  Oon^  rf  T  5 
IIP  motor  in  oeoter  directly  conneeftad  to  8  18  eolt 
1«8  amp.  generator#.  Win  deliver  84  volta  at  l$8  amp. 
«T  18  volta  at  388  amp.  Oimdltloa  llfea  new.  ^ 

GENERAL  ELECTRIC  Tvpn  B  FMlwM^  tir  hjW- 
Ini  Pnty.  IX  H  P  mpnmt-lT  Mnrtnn  Duty. 

Bind^.^fliul  noM:  MS  Tolu.  DC.  1166  gPA 

WINCHARGEB  WIND  GERERATOR.  II  wlU.  „IS6 
«niu,  oompMn  wllh  nU  Outom  meliiillu  pnprtin. 
BzccDtat  for  bnturr  ehnnlni.  Prton —  (Wnw)  STt.n 

GARDNER  DRV  TRANtFORMER.  1.41  KTA.  WPnW 

to  5.7  .olu.  566  nmpnrm.  Prion . #46.71 

RAYTHEON  VOLTABC  STABILIIER  (CWOFTAMT 
VOCTAOR  TRAIiRrORMKR).  Inpnt  ll6-#6#  wife 

Output  BO  tolU.  #56  VA.  Prlc* . #*l.7i 

RAYTHEON  CONSTANT  VOLTAGE  TRANB^MER. 
5  KVA  Input  ISt-i4»  rolU.  Outmt  ll6-*#6  wife 

Pricn  . 

ACME  AIR-COOLED  TRANSFORMER.  PThw:  6M 
mlu.  (h.-oiKlntT:  14.#4#  wIU  with  C.T..  1  PNW..  «? 

CPS.  Il  l  KVA.  brnlld  wm.  Print . tSSRO# 

ALLIS-CHALMERS  MO  UNIT.  .#4  KVA.  Inpul  *4 
VDT.  45  nrapniw  Output  114/44/1.  t.SI  •mp.rtj,  im 

RPM.  Nnw.  Prinn . II4#.I# 

5#  CYCLE  FREDUENCV  CHANGERMotor:  I5HP. 
•lo/tto/l'tt.  V-b.lt«l  to  «  KVA.  1*0  V.M  22.  * 
ph..  Brltl.h  mnile  nhnmttor . PRICE  I57#.6* 

LV  DC  MOTOR  GENERATOR  SET.  Motor:  1^646/ 
2  46.  dlrmt  rmui«t«l  to  DC  Ennn  t-nnfeW  *6  V.  144 

nmpa  .  1756  RPM . PRICK  tS4#.66 

15  KVA  GENERAL  ELECTRIC  TRAMFORMER. 
440/lS6/tI6  V.  I  phnm.  60  wnlnt.  TVw  H  Form  fe 
nU  nooM  . PRICE  #161.60 

HV  MOTOR  GENERATOR  SET.  Motor:  226/446/2/66. 
V  hMtrd  to  Cnimpto,  fnmmtor  566  TDC.  6.5  ^ 
PRICK  . #466.66 


1.560  V  A.  With  fllur  antrm  built -In  Prior  . .  121.56 
MARCONI  MG  UNITS.  Oprmtlrr  u  110  VDC  tn 
deliver  58n  Y4r.  8  amp.  S  K.W.  840  eyelea.  Ki- 
tendlng  fiisft  pi  :ra!*.s  driving  rquiplete  unit  to  obtain 

dual  ae'.f-exflted  generator.  Pries . tSt.tO 

CRDCdCR. WHEELER  58$  CYCLE  MQ  SCT.  Onmpaet 
2  bearing  Tnlt.  Operative  at  188  VD(\  7.8  ampa. 
Output :  858  Volta.  5  amp.  588  cyrtea.  Rehiitb 
Prtoa  . 188.88 


WE  CAM  SUFFLV  MOTOR-VENIIIATVR 
SETS  TO  ANY  FREQUENCY  SFtCIFICA- 
TIONS  AND  FOR  ANY  AFFLICATION. 

CONSULT  OUR  ENflINEERINS 
DEPARTMENT. 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC, 
IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US 


Established  in  1922 
409  ATLANTIC  AVE. 


WILLIAM  I  HORLICK  COMPANY  Tel.  HAncock  6-2480 

BOSTON  10,  MASSACHUSETTS 
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SEARCHLIGHT  SECTION 


WIREWOUND 

POTENTIOMETERS 

CiMn  N«> 
mrntk  tiHtI  CM  #  WaM 
U  l/t  I  1 

M  »/•  »  C  J 

S  t/M  CTt  2 

S  */t  2/«  M  4 

S  l/t  1-1/4  CTt  4 

M  l/t  1/M  M  4 

Itt  i/t  1/M  I  2 

Ut  l/t  t/U  CTt  4 

Itt  t/t  T/t  CT»  2 

S*  */■•  1/tM  CTt  4 

Si  l/t  2-1/U  CTt  4 

Mt  1/24  t/M  CTt  2 

Ht  l/t  l-l/t  I  2 

Mt  t/t  1/2  CTt  2 

ttt  t/t  1-1/M  CTt  4 

Ttt  l/t  1/M  CTt  4 

IK  l/t  l/t  I  2 

IK  l/t  l/t  CTt  2 

IK  l/t  1/M  CTt  4 

2K  1/4  l/t  CTt  2 

2K  V24  i/lM  CTt  2 

2K  l/t  1-1/lt  CTt  4 

2K  1/2  1-1/2  TKF  4 

IK  l/t  V2  CTt  4 

IK  t/t  1-1/21  C  4 

IK  l/t  T/IM  CTt  2 

IK  1/2  1/M  TUT  4 

IK  1/2  1-T/t  TUT  4 

iK  r/ll  1-T/lt  C  4 

2.IK  1/2  I/I  CTt  4 

ItK  I/I  1/M  CTt  2 

UK  I/I  I/M  I  2 

UK  I/I  1/M  CTt  4 

UK  I/I  1-l/U  CTt  4 

2tK  I/I  I/I  CTt  4 

ONLY  414  EA. 


25 

WATT 


OIL  FILLED  CAPACITORS 

MM.  V«lt  SIw  Pric* 

•2  600  BT 1  B 14/4 1 V4  CD  Ml*.  S.M 

.1  SOOm  ft/r4iB.WMtcBUa»iub  ..  M 

•  I  490  tabolw  w  atraB  typ*  NHJ  .  .20 

.1  600  BTaida  1  1  l-S/4 1  S/4  Aaco..  M 

.1  7S00  POIS  1/4*  Ola  B  S' blfk,  bkt.  4.W 

.l-.l  400  BT  top  14/4  B  T/t  B  2/4  CD 

.l-.l  660  BTaldaFwt. . 71 

•  2S  600  1  VO  B  I  1/4  B  S/I  tavart  ■(«.  M 

•  2S  600  BT  botloB  l«c  aaro .  .M 

2S  600  OMOtSwitbbbt .  M 

■  SS  600  BT  top  tarMinal .  .M 

•  S  400  BT  top  tarBiaal  rd .  .It 

s  600  2  I  S/4b  1  l/4«prUhtBt«.  M 

S  400  BT  CPS0B1DES04RK .  .M 

S-  .S  400  21/2il  l/4iS/SloverUdaero  1.11 

1  SOO  2SrS07  iovari  obaaBal .  .IS 

1  500  2Sr206  opricbt  cbaBoei  .  .M 

I  600  CP6«B10IO5V .  M 

1  600  BT  lofa  OB  oppoaita  aods  adfa  mtc.  1-. 

M/tiT/i . 

1  600  OM601  w  bktaporilowB . 

600  ai^  torai  type  6M  Baibtvb. . 

2  600  14/16*  aqs  24/S  bifh  lop  lanBinal 

2  600  BTaidatarn2B2B  l-l/Scd. . 

2  600  OMT  TOBE . 

2  600  14/S*rOBS-S/t*bicb610M . 

2  loot  Til0e20iacta . 

5>S  400  OilBita  BALSOO  iaTari. . 

2-n  600  rUtaraiiU  24/4' S-3/4*  blub  . 

io  tSOvao  a«aal  to  bOOrOe  2  1/2*  rd  S*7/r .  . 

20  220vae  14/4  s  2  S/4  B  4  2/4 . 


OMETERS 


3057 

AN  CONNECTORS 

NEXT 

PAGE 


COMPLETE 


"VITAMIN  Q  TOlUlAII"' 
CONDENSERS 

CM.  Ha.  MM.  VMt  Cm.  PriM 

ni-MKiA*  Mil  M4  111  1.11 
(:i«lPII39l  .11  IM  M  1.M 
(i9IPI03«2  01  100  110  1.M 

UMPI0394  01  400  100  1.41 
GI4IP1119I  011  100  10  1.41 

GI9IP04U1  OU  100  414  1.41 
r.91P01S94  .441  400  40  1.41 

<;9IP1149IT  .11  104  199  1.41 
(il91P1149l  11  lOO  49  LCl 

G191P17491  .17  104  U  1.11 

G191P4791  .47  100  140  1.71 

G91P10491  14  100  It  1.7! 

G9IPU491  .40  100  M  Ml 
G91P10i91  1  MO  70  IJI 

XPC  1009  •  I  400  U  1.11 
*  Mt  ViUnia  Q  bat  uaiil.r 
THESE  ULTRA  HIGH  QUAL_ 


PULSE  FORMING 

DELAY  LINE  lft-R441*400< 
SOP.  8pra«ua  «892-.*i24S. 
H623.  4x5i7  Inch  oil  flllH 
with  SV2  Inch  Insulaton.  0.91 
MlcroaM'x>od.  15KV  ....|t.M 


SAVf  riMC 
BiTTiR  CIRCUir 


latbat  Malftil  ttaab  i  Bi 

Octal  2  i/2*  U-t-ST  \ 

Octal  2  S'»-ST 

Octal  1  i/2  S-64T 

mm,  2*  i2*MB-U 

MIm.  r  t.lM*tT 

Min.  i  V2  t-M-ST 

Min.  i*  t-M-IT 

M^ral  **  .2*NB.U 

Maaal  2*  I.M-9T 

Naval  i  i/4  t4I.ST 

Naval  i  6-N-CT 

DO'S  Sp—4  DalivarY 


TINY 

10  AMPERE  FILTER 

60  db.  att.  .15  to  SO  Ilea.  Pvniial* 
loy  corv.  DlTOTSt  . 13.01 


MADE  BY  LEADING  MANU 
FACTURERS. 

FaatMfi 

a  2t.00t  Matahn  ar  Mara 

a  Sabaiiniatara 
a  Gian  Saal  Tcrninalt 
a  Ut  ta  57.70  rasviar 


COMPUTER 

POTENTIOMETERS  $23.50 

Cat.  Raalstanaa  Tapa  Pnnct 

D17tS47  2t.2St  (FI)  6  Slna- 
iS.SM(F2)6  Caalna 
DlTtSai  2«,0M  i  Nan4. 
017Mt2  6M<Fi)  1  Unaar 
•M(F2>  ilUnaar 
CHOKE.  Oonaervatlvaly  rated  165 
ItA.  S  llmiivA  160  ohm  do.  2 
Inch  High.  8  tfc'  Mt*.  Ctr  Worth 
53.  SALE  PRICE 

89  cents 


RELAYS 


PULSE  TRANSFORMERS 


20  CONDUCTOR  CABLE  made  up 
bv  Westem  Klectrlc  In  50  foot 
b^nirtlui  with  BSSICXT  connector* 
i>n  earh  end.  Eaeh  rowiiMior  H 
*52  Rtandanl  and  nihber  covered. 
Although  the  O.D.  U  only  9M6 
in<  h*^  there  i»  •  heavy  Uve  rubber 
lai'ket.  --  ^ 

Pir  iMotb.  .nil . U.M 


CaM  Cant.  Hm  Prica 

6  de  dpdt  SCSOSl 

aaalad  53.M 

16do  dpdt  SZTTlT.t. 

dfobm  LSO 

12vdc  dpat  miealat 

*  board  2023 
apdt  MXP  i.M 

Slvde  dpdt  an  all 

300  ohm  .os 

24vdc  apat  eoalacta 

oaly  touch 

dreuit  .90 

34vde  ^1  aaaallralay, 
big  eoatact 
S  anp. 

24VI>r 
INDUC¬ 
TIVE  .M 

S4vdc  dpdt  BJ250P  i.U 

S4vdc  dpdt  BJ400P  1.5S 

34vdc  dpdt  Sarapooa* 
tact  vary 
aaat  dagla 
atad  latg. 

POtB  i.7S 

livdc  dpdt  SD 

10XBX102. 

T  anp  .90 

SSvde  dpat  Garamie 

1974  oM 

t4vdc  a^t  299  anp 

contactor  S.ii 

1009  obm.  22.S  vde  talapboaa 
typa  dpat  each  dowbla 

point  .M 

1200  Oa^t  lOMAiiayl  .95 
1500  O  2SMA 

Advnaen 
1049]  |i.M 

ObB  dpdt  *  2NC.  SMA  2.79 

24vnc  dpdt  AUind  BJ  i.t9 

llSnc  4pao  Lanch21S4  ** 

V  J«MX9  I.99 


COAXIAL 

CONNECTORS 


Vladinot: 
bra«  D.C. 
m:  4.2.  4.4. 
.9. 

tat.  pri. 
.2  Bh  traa 
ri.  1.9  mb 
iltt.  eapaei. 


POWER  BUPPLY.  PE2e4A.  Rad 
lart  to  operate  from  12  volts  DC  to 
aupply  xriata  A  arreen  A  DC  flla 
menl  volt*  to  telephone  repnater 
BE09  A  TY14.  Sealed  In  orig¬ 
inal  packing  canet  with  apare  v1 
hrator.  raWe.  Bcbccnatle.  ^elc. 

Approx.  50  MA . 59.9$ 

CMVCRTER.  Eleotronlo  Labs 
Model  I4Rf>.  26  VDC  Ininit.  115 
volU.  60  ry..  50  watts  oatput. 
complete  with  NHB 
brator  . 9t»“ 


TURRET  LUGS 

Far  making  Boantlng  baarda. 
Swaflnc  taalt  far  each  dlRarant 
•tyN  93. 

Far  variant  thleknatt  baardt  add 
the  fatlewing: 

A— 1/32*  C— 8/3r 

B— i/ir  p— i/r 


Care:  10  ttript  .002*  hypartll 
wound  in  thro#  tarnt. 

Optinum  putM  width:  0.9  micra. 
tecondt. 

Bharpoet  pnlea:  (8.0.)  0.25 

m«rro»acandt. 

Wrfio  lor  prkos,  giving  oxoct 
quantity  roquirod 


Bii4t 


TOGGLE  SWITCHES 

MaMad  BabaHta  —  7/ir 
■nolOna 

N.P.  Bat  RanMa  _ 

CantaH  Cwrvant  Stack  FPrtM 

SPST  SA  UiB  9-» 

SPOT  SA  lU  A4 

DPST  SA  2i9  .M 

DPDT  SA  S19  99 

oroT  ► 


90I759.50I,  RTA.  15/16  dia.  x 
ISi*  high.  165  turns  on  primary. 
330  turns  secondary,  core  U  H* 
stack  of  .067  inch  “F"  lamina¬ 
tion.*.  Magnetic  Metel*  Co.  Audio 
59.  used  to  form  7.S  mlcronecood 

puleen  . 91.99 

901756.50(2.  RCA.  same  core  A 
can  BN  '01,  100  to  200  turn*, 
iiseil  to  form  2.2  ml«TOsec<WKl 

pulses  . $t.$9 

Al  17012.  Rendix,  I  ^4  x  1  7/16 
X  1  13/|6*  can.  nine  terminals. 

Hvpersl!  core  . 51. '0 

CI2A.I3I8.  JifTerson,  50  milli¬ 
henry  A  10  millihenry.  214  x  S  x 

3H  . 51.95 

DI6I3I0.  WK  fre<m»*ncy  renponv- 
50Kc  to  4  Me.  Video  input.  120 
to  2(.‘>(i  ohm.  Perm.  core.  .  .M.50 
K2460B.  (IK  Magnetron  piilsinr 
hi  filar 

259KVA  peak  power  at  ^  mlcro- 
ipcond  pulae,  1000/r  duty  cycle, 
S><.^KV  into  .Ml  ohm  putae  ca^le 
!»ocket  give*  17.3  KV  to  built-in 
Mag.  Rocket,  t'oat  |223.  RALE 

PRICE  . $19.09 

UTAH  9289  $7.50 

RAYTHEON  UX7307  $7  50 


xusi 

X149S 

Xi724 


AN  CABLE  CLAMP 

AN  N*.  OTS  UlCU.  NCT 

l»i7-l  ».  U»-L  *.U 

1447-4  U.  12*  •>* 

Mf7-4  u,  m  u 

M$7-t  U.  Ut  .42 

Mt7-U  U  .*> 

Mt?  12  U.  22  M 

lMT-14  M.  U  -M 

1M7-U  12 

1M7-24  M  .ft 


R65/U  COAXIALCABU.kMy. 
1200  ft.  rMl>  144  par  foot. 
Lmi  of  Itp  par  foat. 


UG210/U 

UG2I2/U 

UG274/U 


WNfpfy  Known  tor  fair  Dtaling 
and  Good  Serrko 


HIGH  ^ 

VOLTAGE 
GLASS 
METAL 
SEAL  * 

104  aoch.  57.50 
par  IM.  ^5  par  1000 


2104  MARKET  STREET 
PHILADELPHIA  3,  PENNA 
PHONf  LOcutt  7-5285 


NOTE:  PRICES  ON  THIS 
PAGE  ARE  NET 
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SEARCHLIGHT  SECTIOH 


19-MP  S. 
lt-S18  3 
lS-«tP  t 
il»-4MS  7 
1S-404P  4 
38-IS  4 

30>1P  4 

f^SP  t 


X»-17P 
J4-18S 
30>18<* 
M-lfS 
^IftP 
34-34S 
30-30P 
24-3IS 
20-2  IF 
24-238 
20-22P 
24-238 
20-23P 
24-248 
20-24P 
24-248 

20-nP 

24-248 

30-MP 


44-48 

4O-0P 

44-148 

40-10P 

44-118 

40-llP 

44-18 

44>tP 


44-4P 

44-18 

4ft-lP 


i 


A 


ELECnONICS  — iamiorr. 


32> 


SEARCHLIGHT  SECTION 


AMPLIFIERS 

QR  Servo  type  SCYICI  400  eyrie 
CoAsuat  Output  liae  BC-TSOC 
Syadiro  AmpAtflrre  for  Bodor 
iDtercommualcotlQQ  type  BC-005 


Coot!  Ouord  IfB-lOt  WMpi  S3V4  ft 
Mleroweve  type*  AT-IO.  AT  ».  AS-lU 
APT  l  Dipole  AntettBoo 
IDT  Bodir  Jemmer  Rome 
Poraboloide,  tfagiM^um  Diehpe  17H*  die. 
8CB  634-A  (Pert  of  BC-ISS-B  APteone). 


G.R.  No.  0  RC89F16  for  54  cells  10  etnps. 

G  E.  No.  6  RCnr.n— lo:  110/220/80/1.  Out: 
15/50V-75-i:>0A 

Mellory  APS- 20  -In:  115/2:U)/00/2.  Out:  1S/24T- 
85-130A 

'I^lrl«t  Treloer  Supply.  In:  220/80/S.  Out: 
2«V*130A 

RAtO  Vlbretor  Pimer  Supply 


WeetlnflieuM  115t.  400  cy.  17  c.f. 
capedtor.  Price  . 


Includes 
... $12.50 


INDICATORS 

IO-24/ARN.O . $12.50 

ID.U/APN.I . $14.50 

|.•^A  . $0.75 

ID>fO/APA-IO  PABoremle 
Adapter  oriDverted  for  60  cycle 
operation— <xiiDplete  with  tubee 
■ad  80  pate  Tech.  Sfanual 

$243.00 


400  CYCLE  TRANSFORMERS 


11S/1S6V.  Output:  SVSA/.SVSA/SVSA/SVSA  5V0A/ 

5V8A/8.3V8A/«-SiA.  New . $2.00 

THRVRATRON  POWCII.  400  1800  cy.  Raytheon 
UX-t870,  400/1600  Prl:  115.  Sec:  60-0-50V  at 
1.5A.  CSV  at  1.2A.  Tim  r.m.a  1780,  New. ..  .RLTl 
pCTtE  WCCO  KS9580.  400/800  cy.  Prl:  115T.  See: 
1S50-0-1$50  at  .05TA  (2700  V  Total).  BMat 

thlded.  Wt.  AS  Ibe.  New . IB.Oi 

Plate.  TheNartea  «T40«$.  1650  TA.  Pil:  105- 
120V.  500  cqr.  1  PH.  See:  SOOOV.  Center  tepMrt, 

l.SKV  Insulation.  Brand  new . $40.i0 

plate  4  FIL.  WECO  K80555.  400  cp.  Prl:  115V. 
See  #1:  »$0-0  030.  Sec  «2:  Three  0.SV  i^d- 

Uxte . . . $3.00 

FILAMENT.  400/2400  cpe.  WECO  KB0553.  Pri: 
115V.  See:  A2T1.$5A/A35T1.5A  necetat  shdld. 

WL  0.5  Iba.  New . $1.00 

PLATE  A  FIL.  400/2000  cy.  Pri:  0/$0A15T.  See: 
PltslSOOVDC  at  1.6MA.  Sea  #2=400VDC  at 
130UA.  Fll.  Seee:  0.4V4.SA/0  35VO.IA  (tan 

ir.00V)/5V2A/5VlA  . $4.$0 

RETARD.  400  cy.  WECO  K8950S.  4  Henry  lOOMA. 

$1.7$ 

60  CYCLE  TRANSFORMERS 


Sco:  8.3V2SA/6.0V1.4A/61V2.S5A/6.3VO.,  OA  Iru. 

for  1700V . $0.0$ 

Hlfli  Reetanee  Trena  G.  K.  type  T-S502A.-^  cy. 
Voltaie  11200-135.  Induetance  H.V.  Wlndlnf  135 
Henries.  Output:  l*eak  Voltate  22  SKV.  ..ChL 

831806501.  New . HO.SO 

HifO  Veltate  Tram.  Weetlnthouae  Prl:  115.  00  cy. 
See:  15.000  CT..  60  NA.  Good  for  Bf-Pot  teet  eet 
up.  C.  T.  uncrouaded . $20. $0 

PULSE  TRANSFORMERS 

PULSE.  WECO  K3->S«3.  BupDltai  lOlUsa  pMkI  of 
3600  rruB  807  Ub«.  TWUd  U  MOO  Pul*M/Me  ud 
SCOOT  DMik  Wdf.  l-l>18  okau.  Wdi.  1-8^ 

ohllH  L  or  Wdf.  I.Sk.OUH  tt  lOO  CM . |i.M 

PULSE.  WECO  KS-1<18I0.  SO  KC  to  WC.  1^ 
DU.  X  tv  hUh.  120  to  tSSO  ohmi.  N«r....fl.i0 

RAYTHEON  VOLTAGE  REGULATOR 

LdJ.  tapol  uox  06-lMT..  00  01.1  Ph.  OoM: 
115V.,  00  WHU,  U  of  1*  ta.  ^  10  .Itu  OyH 
I  8V  L  X  OV  W.  Ororlou  proUcted.  SnMUr 
coDxtractod.  mxloxllxod.  Spo^tl . IM./S 


TEST  EQUIPMENT 

TS  lf7/U  laveie  Prea.  Uetei^-07$  te  725  MC. 
TS-47APE  Test  Pea.  «  SOQMC. 

TB-487/y  Peak  to  Peak  TTVIC 
AN/ Aim- 1  Beorlvtaf  eKa  leee  tualiiA  unlta 
K111A'APR-6A  Keoelver—lOOO  to6^  kfC 
A^ APR-4  Tunlnt  Unite  TW-K  (76300  MC). 
AN/ATR-I  Tuaint  CalU  TN-18  (  300-1000  MC). 
AN/APB-4  Tunlnt  CnlU  TN-IO  (950-2200  MCI. 
TU-5i  Ba^  “A"  Tunlac  UniU  (110-370  MC). 
RC1208  A^-4  Tmt  SMa 

AN/APA-10  Paaoraalc  Adapters  115V/60  eydea 


MOTOR  GENERATORS 

2.$  KVA  Diehl  Elaa  Co.  110  T.DtC  to  120V  A.C. 
60  ey.  IFta.  .4Pr.  OomptaU  with  MafaeUc  Con¬ 
troller.  1  Field  Bheoe  and  Full  Set  of  Spare  Parts 
including  Spare  Annataree  for  Generator  and 

Motor.  Pull  epee,  on  requeeL  New . $205.00 

2  KVA  (PKeefe  and  Merritt,  lisv  DC  to  ItOV  AC. 
50  cy.  Idlee  at  3  Fit.  eynee  Motor  on  t08V.  50  cy. 

New.  Export  orated . $101.00 

1.2$  KVA  AJHa-Chalaiera.  230  DC  to  120  AC.  00 
cy.  1  Ph.  Fully  encloeed.  Splaehproaf.  Ball  Bear¬ 
ings.  centrifugal  starter.  New,  complete  with  kit 

of  Spare  parts . $1^00 

M.G.  104,  Ueltier-Cahet  Meter:  i40y.  3Ph.  60  ey.. 
90A.  1/SHP.  1750  RPM.  Qeneretor:  70y.  3Pb.  146 
cy..  .140KVA.  Exciter:  ilSDC.  lA.  New...$V.S0 


Dnan  MG-2t$H.  Nary  type  PU/IS.  Input  115/230. 
60  cy.  1  Ph.  Output  115.  480  a  1  Ph.  1200W  end 

26V  DC  et  4  amps.  New . $200.00 

G.E.  Medal  $D-2INJ3A.  Input:  24y.  DC.  Output: 

115V.  400  cy.,  485  Va  New . $M.50 

Lelend  Elec.  Ce.  Medel  PE200A.  Input:  28V.  DC. 
38  Ampa  Output,  80V..  800  ey.  485  VA.  New  $22.50 
G.E.  JOIOOI72.  iDptit:  28V,  I>C.  Output:  115.  400 
cycles  at  1.5  KVA . $K.S0 


DYNAMOTORS 


at  40A  or  26V  DC  at  20A.  Radio  Filtered.  Com¬ 
plete  with  Une  Switch.  New . $00.50 

Elcer.  MV  DC  te  IIOV  AC,  00  ey.  1  Ph.  2.04 

Amps.  New  . $24.50 

Eker.  32V  DC  te  I  lOV  AC,  60  ey.  1  Ph.  0.43  Ampa 

New . $22.50 

Type  PE04C.  For  um  with  8(78522  Transmitter- 

Beoelrer.  Brand  new  la  export  cnees . $15.00 

Carter  6V  DC  to  400T  DC  at  375  mtla  New  $39.50 


AMFLIDYNES 

G.  E.  Model  5AM2IJI7.  4600  R.P.3L  Motor  Com- 
pound  wound.  150  Watts  Input:  27V  DC.  Output: 
MV  DC.  Slg.  Ooipa  U.  S.  Army  MG-^^ 

Edltea  type  SAMStNJItA.  Input:  r  rolta  44 
Am^.  $300  RPM.  Output:  eoV  DC  at  0.8  ampa 
U^atta  New . $22.5# 


SMALL  D.C.  MOTORS 

G.E.  Medet  SBAMU2A.  Armature  27V  D.C.  at 
S  8A.  Field  MT  DC  at  2.SA.  RPM  4000.  H.P.  0.5 

New . $27.$0 

Eleetreltn  Cerp.  tf  Canada.  P/O  rent  fan  asHM- 
My  for  8CB-602-T8.  1/35HP.  28.5V.  2.15  ampa. 

2200  RPM.  Price . $lR$t 

Otter  type  £-7-5.  27.5V.  1/20HP.  3650  BPM. 

Hhuat  wound.  Price . $11.00 

Demert  Ce.  Type  CBLG,  24V  DC.  40-1  gear  ratio, 
for  use  with  type  B-4  Interralometer.  Price  $17.50 
Ferd  Intt.  Ca  Type  S8DG.  Brand  New. .. .$22.50 
Eleetrplin  Torque  Motor . $10.50 


FL  BLOWER 
SYNCHROS 


Antenna-Trans-Bec  Unit  A8G-1. 

Bader  Set  8t|  eomplete  with  sparea 
Modulator  type  SO-U. 

Pules  Tlaera  CUE-50AOD  (SD-5  Radar) 

Radar  Units  M.35kc,  Raytheon. 

1.N21B  Sylranla  lM<Klea 
Render  Adapters  CBM-50  AFO. 

SO  Serial  AeOMeory  t3Dntrol  Panels. 

SO  Sertea  Transmitter- Receiver  unit 

(URD  23AEK  Bearing  Control  Units  for  SO  Sertea. 

Auxiliary  Rectifier. 

SO  Rectifier  Power  Units  CRP  tOABN. 

8G  Reolifier  Piwer  Unit  (JtP-20AbM. 

8G  Modulatloa  Geoeratore  CRP-35AAH. 

SO  Radar  KecelTeii  CKP-46ABD-1. 

SO  Complete  traas.  RK  Coupling  Assemblies. 

SO  Power  Control  (.'haasis. 

80  Driver  Modulator  Amamlilles. 

SO  OoMiriete  sets  equipment  spares. 

SO  Lu^  Dlrifter  Modemlxatluo  kits. 


CRYSTALS— W.E.  TYPE  CR-1A/AR 

5010  •  0350  •  0370  •  4470  -  0510  •  6610  -  0070  - 
0690  -  4940  -  7270  -  7350  -  7300  -  7390  -  7480  • 
9720  Kilocycles.  AvallaMe  in  quantity. 

Price . $1.25  eneh 


REPLACEMENT  PARTS  FOR  RCSAf  MODELS 
H,  K,  L,  R  AND  BC  224  F,  K 

We  can  supply  for  above  Modela  only: 

All  eolla  for  Ant..  RF..  DeL  and  One.  bands. 

All  l.F.  trana.,  including  C  W.  One.  and  xtal 
Altera. 

4  gang  condmiaers,  engraved  front  panala,  complete 
dial  mechanism  aasembtlM.  wtc. 

Write  for  eomirtete  Uattag. 


POTENTIOMETERS 


(’••mplete  spera  on  request 

MISCELLANEOUS 

SCR522  Transmitter  Reeetvera  Brand  New 

ItTK  Transmtttera  125  watt  Ship  to  Shore 

BrpOOA  Transpondera 

RT7  AN/AI*N-l  BecMrers 

BC-423B  Modulators 

RC- 1 366M  Jack  Boxew—Tiarge  quantity 

Sweep  Generator  Capacitors  5/10  mfd. 


TERMS:  RafoB  Congonw  Nwt  20,  FOB  Brwnx- 
vlllt,  Ntw  York.  All  MwcIwiiBIgg  CnnrutanB. 
Prkot  Snbloct  tw  Cltnf 


SONAR  EQUIPMENT 


Model  QBG,  Umkrwater  Smind  equipment.  Pur- 
poee:  To  lower  or  raise  pro)eetor.  Trarel  TV. 
Indudes  1  partla}  set  of  spare  parts.  1  wooden 
box  per  set:  Weight  and  cube  per  box:  487  Iba.. 
410  cu. 


MISCELLANEOUS 

Cathode  Ray  Shields  for  3*  tube . $3.75 

Vsriac  type  MMor  Controls  600  watt . IjS.OQ 

10  CM  Waveguide  00*  elbow .  $20.00 

Adel  Clamps  assorted  types — write  f<w  samplee 

Shock  Mounts  Lord  XW . $.40 

Shock  MouBU  U.  &  Rubber  #S150C . 

Commando  Pole  Jacks  (Cook  Eler.  <?d.) . $1.00 

Fueetron  (Bus  FRN  50  Ai^re  150V) . $.25 

Switchboard  Istmp  Receptacles  A  Jewels . $.40 


SOUND  POWERED  PHONES 

Westsrn  Eleetrle  No.  D17S311  TVpe  O.  ^mbins- 
tion  headset  and  chest  mlcn^booe.  Brand  new  In¬ 
cluding  20  ft.  of  rubber  covered  cable . $17.50 

AvtemaHe  Etee.  Ce.  No.  OL843AO.  Similar  to 
above  but  Ineindlng  Throat  microphone  In  addition 
to  chest  mier<9booe.  Brand  new  with  20  ft.  ru^r 

covered  cab^e  . . . . $IOlOO 

U.  R.  InstniMeNt  Ne.  A-^.  Complete  with 

tF  eaMe  and  plug.  Brand  new . $17.50 

W.  C.  type  TB-IMI  Handset.  New . $10.50 


BASIC  SCOPE  UNIT 

Fwr  B0/11SV,  400/2600  ^cIm 
Port  of  Fwwadapttr  AN/AFA*10 

Coo.<itsts  of  two  chassis  cootalnmg  complete  high 
and  low  voltage  supply.  150V  Dt;  and  300V  DC 
fllterM  and  regulated  and  400V  DC  and  1200V  DC 
filtered.  C3l  tube  socket  part  of  chaseit.  Uses 
SlBl,  2-VR150.  SiUO.  2x2  and  6AK5  DC  re- 
tneerter  tube.  Hne  controls  for  Intensity.  foi'iLs, 
nux.  focus.  Brand  New  leas  tubes . $29.50 


HUVOLT  CAPACITORS 


I  EL] 

I  27  I 


LECTRONICRAFT 


MILBURNST.  BRONXVILLE  8, 

PHONE:  BRONXVILLE  2-0044 


FT  I 

N,  Y.  I 
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January,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


ThU  list  rapr*s«nts  only  a  small  port  of  moro  than  a 
million  rolays  In  our  stock— on#  of  tho  world's  lorgost. 
All  rolays  aro  standard,  brand  now  in  original  pcKklng, 
and  fully  guarantood  by  Rolay  Salos. 

Sond  us  your  rolay  roguiromonts.  If  tho  Itoms  aro  In 
stock  wo  can  mako  Immodlato  dollvory  at  substantial 
savings  In  cost  to  you. 


2iS’A'0CTS0C«t' 


OTHIR  RiLAY  TYRKS  IN  STOCK 

•  Koying  Rolays  •  VoHogo  Regulators 

•  Rotary  Rolays  •  Difforontial  Roloys 

•  Contactors  •  Soolod  Rolays 

•  Midgot  Rolays  •  Spocial  Rolays 


Telephone 

Sieloy  S>4146 


Manufacturers  and  Distributors: 
Write  for  the  new  Relay  Sales  Cattdog. 


833  W.  CHICAGO  AVi.,  DEPT.  SL,  CHICAGO  22,  ILL 


aECntONICS  — January,  I9S2 


SEARCHLIGHT  SECTION 


mm 


GOT  A  PROBLEM? 
We'll  Bet  HARMAR 
Can  Help  You! 


Honestly,  we  don’t  claim  that  we  can  solve  eiery  problem  facing  you. 
But  — many  Purchasing  Agents  found  that  a  call  to  Harmar  has  licked 
some  of  their  toughest  procurement  headaches— whether  for  civilian 
or  military  requirements. 

Our  engineers  have  had  production  and  purchasing  experience— and 
their  only  responsibility  is  to  help  you  get  the  parts  you  need. 

Wc  can  furnish  from  stock,  production  quantities  of  the  materials 
listed  below. 


Remember  . . .  when  you  deal  with  Harmar,  you  deal  with  principals— 


IISTED  ARE  FEW  OF  MANY  ITEMS  AVAIIABIEI 


•  ANTENNAS 

•  INSULATORS 

•  COILS 

•  RESISTORS 

•  TUBES 

•  RECEIVERS 

•  TRANSFORMERS 

•  METERS 

•  KEYS 

•  DYNAMOTORS 

•  CONTROLS 

•  HEADSnS 

•  CONDENSERS 

•  SWITCHES 

•  BREAKERS 

•  CABLES  AND  CORDS 

•  JACKS 

•  RADAR 

•  SOCKETS 

•  TRANSCEIVERS 

rotor  to  our  rating  in  Dun  S  Braditroot 


write,  wire  or  phone: 

242-A  Territorial  Rd., 
Benton  Horbor,  Mich. 

•  Phone;  5-7271 

1003-A  Union  Trust  Bldg., 
Cincinnati  2,  Ohio 

•  Phone:  Main  3155 


NOTE:  We  have  developed  special  facilities  for  keying  our  stock  to  manufacturers  port  numbers  or 
Armed  forces  stock  number.  For  quickest  possible  service,  please  request  quotations  by  these  numbers. 
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SEARCHLIGHT  SECTION 


DISCOUNTS  AND  SAVINGS  OF  -  40  -  60^0 

24-72  HOUR  DELIVERY 


INSERTS  AVAILABLE  AT  THIS  TIME 


n-ip 

1(848 

18158 

28108 

2248 

24-7P 

2(-7P 

3248 

38-10? 

S8-18 

1(8SP 

181(P 

281  IP 

22-lOP 

24-78 

28-78 

33-SP 

38-108 

I0M4P 

1(848 

181(8 

28118 

22-108 

244P 

MSP 

3248 

38-11? 

J0S4S 

1S84P 

1817P 

2818P 

22-1  IP 

2448 

MSS 

224P 

38-118 

lOBIrSP 

1(848 

18178 

2813P 

22-118 

24-lOP 

MSP 

3248 

38-12? 

108L48 

1(84P 

181SP 

28138 

23-12P 

24-108 

MSS 

32-7P 

M-IIS 

I0SL4P 

1(848 

181(8 

2814P 

22-128 

14-11? 

M-IOP 

32-78 

38-14P 

I08L48 

181SP 

1(40P 

28148 

22-13P 

24-118 

3(-108 

324P 

38-148 

iOSL4MP 

18158 

1(408 

20-lSP 

22-138 

24-12P 

M-IIP 

32-08 

M-ISP 

I0SL4S$S 

181(P 

1(-22P 

28158 

22-14P 

24-128 

20-118 

32-(P 

38-158 

IIS-IP 

181(8 

18228 

20-l(P 

22-148 

24-15P 

M-IIP 

32-98 

M-ISP 

118-18 

1(4P 

1823P 

20-1(8 

22-15P 

24-158 

M-llS 

33-lOP 

38-108 

IIS-IP 

187P 

1(438 

2817P 

22-158 

24-l(P 

2(-13P 

32-108 

30-17? 

11848 

1878 

1824P 

28178 

33-l(P 

24-1(8 

8S-13S 

93-13P 

30-178 

i284P 

1(4P 

18348 

281(8 

23-1(8 

24-l(P 

28-148 

32-138 

3(-l(P 

11848 

1(48 

1825P 

2820P 

2817P 

24-1(8 

M-ISP 

32-14P 

38-1(8 

1184P 

iriop 

18258 

28208 

22-178 

24-l(P 

20-158 

3M48 

34-1(8 

11848 

1$I0S 

182(P 

28228 

33-lOP 

24-198 

M-IIP 

33-l(P 

30-20? 

11-5P 

1(-1IP 

182(8 

2823P 

23-1(8 

24-20P 

20-1(8 

32-1(8 

3(-21P 

1148 

18118 

1827P 

28338 

23-19P 

24-208 

2(-17P 

32-l(P 

38-218 

1184P 

1812P 

18278 

2824P 

22-198 

24-21P 

28-178 

32-1(8 

38448? 

11848 

18128 

183(P 

28248 

32-20P 

24-218 

M-IIP 

32-l(P 

38497P 

i4S-lP 

1813P 

183(8 

30-25P 

22-208 

14-UP 

20-108 

32-1(8 

3(-((7S 

14818 

18138 

182(P 

30-358 

22-218 

24-248 

2(-l(P 

32-20P 

3(-7((P 

I4S-2P 

181P 

182(8 

282(P 

22-22P 

14-UP 

28-1(8 

32-208 

3(-7((8 

14848 

1818 

1830P 

282(8 

22-328 

24458 

28-20P 

38-lOlP 

40-IP 

1484P 

18SP 

18308 

30-27P 

22-238 

24-2(P 

20-208 

32-1018 

40-18 

14848 

1828 

IMIP 

30-278 

33-34P 

24-2(8 

20-31P 

32-102P 

40-2? 

1484P 

1(4P 

1(418 

20-208 

22-248 

24-2(P 

2(418 

32-1028 

404? 

14848 

1(48 

381P 

30-28P 

22-27P 

24-2(8 

M-12S 

32-722P 

404? 

1484P 

1(-4P 

2818 

30-2SP 

22-278 

24-((4P 

MSI4P 

32-7228 

404? 

14848 

1848 

383P 

30-298 

3240P 

244(48 

2M(4S 

32410P 

4048 

1487P 

1(4P 

20-28 

2040P 

22-308 

24491P 

2(499? 

324108 

40-11? 

14878 

1858 

20-3P 

20408 

2242P 

244918 

204938 

32411P 

40-1  IS 

14S4P 

IMP 

2048 

22- IP 

22428 

24-710P 

2M95P 

324118 

40-13? 

14888 

1(48 

284P 

22-18 

22-38P 

34-7108 

2M(5S 

M-IP 

44-1? 

14810P 

1(4P 

20-48 

22-2P 

22-3(8 

24435P 

2(-702P 

M-IS 

44-18 

148108 

1(48 

204P 

23-28 

24- IP 

tt-lP 

2(-7038 

MSP 

444? 

1481  IP 

1(4P 

20-58 

224P 

24-18 

20-18 

2(-745P 

M-M 

4448 

148118 

1(48 

28(P 

2248 

24-2P 

18JP 

28-7458 

MSP 

44.4? 

14811P 

1810P 

28(8 

23-4P 

24-28 

U-IS 

28440P 

MSS 

4448 

148118 

18108 

20-7P 

2248 

244P 

2(-3P 

2(4408 

384P 

444? 

144P 

IS-llP 

20-78 

224P 

2448 

2(48 

2M52P 

3848 

4448 

1448 

18118 

204P 

2248 

244P 

2(4P 

2M52S 

3(-7P 

444? 

1881P 

1818P 

20-S8 

324P 

2448 

2(48 

39-lP 

38-78 

4448 

1(818 

18128 

2248 

344P 

USP 

32-18 

MSP 

4448 

1SS4P 

1813P 

20-SP 

224P 

2448 

MSS 

324P 

MSS 

40-1? 

1(848 

18138 

2898 

2248 

344P 

MSP 

32-28 

MSP 

40-18 

1(84P 

1815P 

2810P 

22-(P 

2448 

2(48 

32-3P 

MSS 

4(48 

PURCHASING 

AGENTS: 

MAKE 

USE 

OF 

OUR 

TRANSMITTING  AND  RECEIVING  TUBE  DEPARTMENT 

K-RK-PL  CONNECTORS 


'K"  &  "RK' 


11.1 

C.S 


SK 

C.I 


s.t 

V.T 

C.I 

M.10 

C.M 

-ll- 

OK 


-11- 

NK 

L.I 

S.10 

-11- 

lf.lt 

LJt 

CJl 


AVAILABLE  AT 
THIS  TIME 
FK  V.lt 


D.1 

U. l 

V. 1 
L.t 
-It- 
R.14 
L.lf 
0.11 


B.lt 

IK 

V.t 

-M- 

ILMj 

lUt] 


"K" 

LK 

NJT 

L.M 

-IT- 

4.n 

AK 

D.m 

o.n 

AF 

CA 

D.1 

D.4 

TM 


"RK" 

SHELLS 

11 

11.C 

“H - 

11.C 

“H - 

it.c 


TT 

14.C 

TTST- 

tl.SL 

“HT- 


'PL' 


PL-D-S-D 

PL-Stt 

PUllS 

PL4U 

PD-ISS 

PL-Slt 

PUUt 

PL-Q-tST 

PU14TA 

PI/-P-ttt 

PI^14t 

PUQ-ISt 

Pb-ltlA 

PI/-U4 

PUUSA 

PD-P-SM 

PI^lUA 

PL-P-t(T 

PL-l(tA 

PD-P-SM 

PL-SMA 

# 

AN  11M 

# 

AN  Sin 

# 

AN  list 

AN  SIM 

# 


WILGREEN 

INDUSTRIES 


WE  SPECIALIZE  IN  PROMPT  DELIVERY 

SPECIAL  ATTENTION  GIVEN  TO  ''DO''  ORDERS 

99  MURRAY  ST.,  N.  Y.  7,  N.  Y. 
TELS.  WORTH  2-7423-4-5 
NEW  PHONES  WORTH  4-2490-1-2  . 
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Pin 

Tin 

Win 

Pta 

PtuDC^r 

Pioneer 

Pioneer 


SEARCHLIGHT  SECTION 


324  CANAl  ST.,  N;  Y,  C.,  U.  N.  Y.  •  WAIkcr  5-964? 


fT^vdiu^ 

Over  300,000  RELAYS  in  our  Vast  Stock 


SEE  OUR  PREVIOUS  AOS  FOR  LISTINGS 


VOLTAGE  REGULATOR 

»Ain«rtraii  Tranttot 

90  to  130  V.  50-60  eye.  17.5 

Amp..  #T282  . $1750 

103  to  126  V.  50-60  eye.  2.17 

Amp..  #T283  . $S5S 

W.  E.  DI22855.  92  to  115  V. 

400  eye.  5.5  Amp..  #T28I 
$0.75—10  (or  $00.00 

2.5  AMP  H.D.  FILTER  REACTOR 

AmcHrao  Typo  PUN  0.5  Hy.  at  2.5  A.  23  Ohm. 
23  KV  iiuul.  5VS  X  7  X  fl"  overaU.  Heavy 

Shield.  #T284  . $1255 


SHOCKMOUNTS 

Mfor  Lb  Ea  I  Soria.  Mlar 

Lord  1  .10  too  Lord 


100 

Lord 

t  .10 

MO  Lard 

45 

.45 

100 

Lord 

4  alt 

MOPH  Lard 

A 

.35 

100 

Lord 

t  alS 

MOPH  Lard 

10 

.35 

100 

Lord 

0  alt 

MOPH  Lard 

It 

.38 

150 

Lord 

•  .to 

950PH  Lard 

15 

.40 

ISO 

Lord 

Piir 

10  .to 

150PH  Lard 

45 

.4" 

150PH 

tS  etS 
4  etS 

OTHER  MOUNTS 

150PH 

Lord 

6  .95 

VX1011  Harris  1 

.10 

too 

LoH 

10  .ti 

3/4’ Ob  Lard  1  Lb 

.10 

too 

LoH 

to  .30 

1T9  Series  150  Lard 

1.00 

too 

Lord 

tS  .35 

Ct030B«rry 

1.00 

MICROSWITCHES  10  Amp  125  V 

Tfpo  Actloo  Actaator  Ra. 


SERVO  OUTPUT  XFMRS 

PPSLO  to  Sorva  Mcekaai.m  with  10%  Feed* 
Baek  Wimfing.  Mu-Metal  G>re.  Shielded 
#T285  . $350 

PPSVS  A  CSN7  (Daal  Uait)  to  Servo  Mochaa* 
Um  with  10%  Feed-Back  WincEng. 

Mu-Metal  Core.  Shielded.  #T286 

"“M 

AUDIO  XFMRS 

Multiple  Liae  A  Vaico  CoS  to  MahipU  Uaa  A 
Voico  Cod.  Good  Fidelity.  Kenyon  S20I30. 
Shielded.  #T287  . $255 

lapnt  Liae  to  Siagle  or  P.P.  Grid..  500-ohm 
C.T.  Primary.  Overall  Ratio  1:13.7,  Kenyon 
213089-1.  Shielded.  #T288  . $255 

Makiplo  Line  or  MAe  to  Single  Grid.  300-ohm 
C.T.  Primary.  Overall  Ratio  600 : 1 .  Kenyon 
213307-2.  Shielded.  #T289 . $255 

P.P.  INTERSTAGE.  Single  or  P.P.  PUte.  to 
P.P.  Grid..  Ratio  1:15.  Hi-Fidelity.  Stancor 
87AI5.  Shielded.  #TII2 . $250 


120  CYCLE  FILTER 

lapat  Impedance:  1000  ohm.  Output  Imped¬ 
ance:  1000  ohm.  Kenyon  2I3I04-I.  Shielded. 
#T289  . $355 

SWINGING  CHOKES 


WIKTHQNT  8PST  a.e. 


ACRO  SWITCHES 


OTHER  SEN5ITIVE  SWITCHE5 

C-H  S«llK5t4  DPST  n.o.  Plunaer . 7» 

MuSwIteh  DGBP32  SP8T  n.o.  Ptunger . »S 

TOGGLE  &  PUSH  SWITCHES 


rai  copp^i 

RELAY  i 
H  E  A  D  Q  U  A  R  T  E  R  $  j 

LARGE  STOCKS  OF 

AP  Caaawmn  Coalrot.  Itriam 

APC’.  Grnlal.  Riitotir. 

■lOeiM  Pmt.  Flllm  Servo  Xtmn, 


110V  60  Cyc 

IP  TIMING  MOTORS 

INGRAHAM  8  RPM  Fully  Enclomd . $155 

TELECHRON  3.6  RPM .  250 

GILBERT  With  Gear  Train  for  6  RPDay. .  155 
GILBERT  60  RPM  (1  RPS) .  1.75 

OIL  FILLED  CAPACITORS 

BATHTUB5 

M(d.  WVDC  Tarm  Ca  MM.  WVDC  Tarm  Ea 

irit.l  600  Bot  .3J  tri).64  600  Side  .45 

3ri).1  600  BoL  .40  1.0  400  Side  .55 

0.1  440ACSide  .40  til.O  600  (l)Side  .65 
0.15  600  Top  .40  1.0  600  B^  .65 

0.5  600  Bot  .45  4.0  50  (l^e  .65 

0.5  600  Top  .48  100  15  (IjSldo  .65 

0.5  400  side  .45  50  15  (1)Slde  .30 

CHANNEL 

Mtd.l  WVDC  Term  Eo  MM.  WVDC  Term  Ea 

0.015  600  Top  .18  leO.S  100  (l)BoL  .35 

leO.1  600  BoL  .35  0.5  400  Bot  .40 

3«0.1  400  BoL  .40  0.5  600  BoL  .48 

3>0.1  600  BoL  .45  1.0  400  Bot  .48 

1<0.15  600  (l)Bot  .48  1.0  400  Top  .48 

RECTANGULAR 

Mro.  WVDC  EalMM.  WVDC  Ea 

leO.I  7000  1.69  1.0  1000  1.85 

0.1  5000  1.15  1.5  330AC  .89 


1.15  1.5 
1.95  5 

.69  7  600  1.45 

.30  3>8  5  1.95 

.65  1T.S  330AC  3.15 

1.49  Fikerello  50V1A  .59 


Mfvr.ft 

CoiHoctB  Noa 

DoBcn^fioo 

Amp. 

Eo 

SPST 

(aHim 

Smatl  To99l« 

3A.  110V 

.15 

SPST 

A,  H8H 

Tos9l« 

3A,  150V 

.t9 

SPST 

C-H  B5A 

Aifcrift 

35A,14V 

.t9 

SPOT 

C-HB9A 

AIrcroft 

35A,14V 

.to 

SPOT 

A.HSH 

To*fl« 

3A.115V 

.t9 

DPST 

A,  H8H 

ToffU 

3A,  115V 

.39 

1  B* 

A,  H8H 

Momofttorv 

5A,115V 

.t3 

1  B* 

T8M  Ca. 

Ptffh 

3A,  115V 

.t9 

1  A* 

Saaw.  D 

Pmh 

15  A,  14V 

.49 

S  to  30  Hyt,  125  Ma.  200  Ohm. 
S.C  Slock  #4GI668C/RI. 
2000V  Teel.  Shielded.  #TI  1 1 

$3.40 

5  to  20  Hy>.  300  Ma  90  Ohm, 
2nonv  Ten.  Shielded.  #T290 

$3JS 


♦IA-SPSTa.0.  1B-S(>STB.e. 

30%  off  far  lots  of  too  or  mero 

GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 

Many  types  and  tixet.  Send  ut  year  bloc-  A 
print  or  sample  for  our  quote.  Our  prices^ 
ore  0  fraction  of  eriginol  factory  cost.  ^ 


ROTARY  RATCHET  RELAYS 

Ledex  D.C.  Impulse  operated  mechan¬ 
isms  rotate  in  30  step*.  Ratchet  me¬ 
chanism  has  1/4”  shaft  with  Bats  for 
standard  switch  wafers. 

_  #33  Meckaaism  oaly,  24V.  200 

mr-  ohm.  #R597  . $130 

N'sdff  ^  #76-2945  Mechanism  A  Rat* 

ckel  &  3"  long  shaft,  6V, 

ohm.  #R598  . $330 

#75*3576  Meckamsm  A  Ratchet  &  4”  long 

shaft.  6V.  1/2  ohm.  #R599 . $3.75 

#25  Mechanism  Only,  12V,  4.5  ohm,  #R824 
$130 

#26  Mechanism  Only.  6V,  2  ohm,  #R825 

$130 

Miniature  Mechanism  Only,  12V,  35  ohm. 

#R826  . $1.50 

Miniature  Mechanism  Only,  6V,  10  ohm.  #R827 
$1.50 


TPDMQ  us  your  needs  for  immediate  quote 

ILIXIIIJ  ALL  PRICES  F  O  B  OUR  PLANT.  MIN  ORDER  $5.00  A 
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SEARCHLIGHT  SECTION 


RADIO  HAM  SHACK  Inc 

ll89  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


Wim  KM  QUANTITY  MKU 


WMinOI  WANTED  1 
miutaMt  ti*t  $m  A  iquimnint 
Ts-u.  It,  u,  14.  It,  i4«,  iTt.  in,  in, 
Its.  tte.  APR,  ARC,  ART.  APS,  APA,  SCR. 
BC  MiQipinent  and  parts.  Atw  TUBES,  aar 
quastitr.  WRITE,  WIRE  OR  CALU 


Y  ^ 


RHS 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADAR  — COMMUNICATIONS  — TEST  EQUIPMENT 


AN/ARR-2X  RECEIVER 

t«cr>t  TraaomiMlofi  ll«c««v«r  for  r«e«ftloa  of  dooblo 
NMMiulotwl  ejirrtor.  Will  rocMv* 

UkJt  h««o  bMO  »otfula(od  by  •  DOO^TSO  KC  olni*!. 
WhoB  eorHor  Is  hoi^  on  A  WJUtdard  rocotvor  oo  bsoquIs- 


AN/ARC-1  TRANS/REC. 

rovdQB  Rolo-TWooboao  CMimunteation  botwooo  Ai 

▼BiiAbto  to  ottbor  I o  or  ao  crr«uu  cootroiiotf  Ch— i 
0O-19*  MC8.  CbocM  OM. 


AN/TPS-3  PORTABLl  RADAR 

uahtwMsM  Portabla  iMnk  SaSar  far  attartHs  air- 

rsi- 


lojUllatloa.  KbcoIIoM  coo4moo 


ELECTRONICS  — ./oBuofy,  1952 
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SYNCHROS  •  AMPLIFIERS  •  AINICO  MOTORS  •  SHUNT  MOTORS  •  BLOWERS  •  RATE  GENERATORS  •  SUB-FRACTIONAL  HORSEPOWER  AC  MOTORS  •SELSYN 


FULLY 

GUARANTEED 


IMMEDIATE 

DELIVERY 


crviro-  /e 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J 


cnw-  jc 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


AC-SERVO  MOTORS 


SYNCHRONOUS  MOTOR 


W.B.  8-1281221. 
For  1  phaM 
248  cycl« 
operation. 

68  volts. 

Pries  each. 


Plooccr  Type  CK-t 
28  T.  408  cyelee  fixed 
phase,  var.  phase  48  v. 
max.  1.06  In/oa  Stall 
torque.  Rotor  moment 
of  Inertia  7  rm/cm: 
With  48:  1  pear  reduc¬ 
tion.  l^ge  Qty. 

Prices  Ml  Beqnest 


Wlnrbarper  PtJ-7/ AP 
input  21  VDC  at  188 
ampa  Output  116  v. 
400  cy.  1  A  St  2600 
VA.  Voltape  and  fre¬ 
quency  repulated. 
Coni.  duty.  Stock 
#8A-184.  Price  $89.M 


Stock  #SA-I17. 


BODINE  NSHG-n  MOTOR 

Centfant  speed 

27  V.  D-C  Oover- 
nor 

^  3808  1/SOth 

hp.  Stock  #SA-38. 
Price  $17.6#  each. 


FORD  SERVO  MOTOR 

116  volt  60  cycle  two  phase 
low  inertia  motor.  11  watts 
output.  BnOrd.  207827. 
Stock  #SA-281.  Price 
448.S0  each. 


SELSYN  SPECIALS 


PB-2  ISElnvcrtcrs 
Russel  Electric 
and  Iceland.  Input 
28  V1>C  at  82 
amp.  Output  IIS 
V.  400  cycles  at 
1500  VA.  PP  0,8, 
Stock  ifSA-lllA. 
Price  each. 


General  Electric  types  2J1P1. 
2J1G1.  2J1H1  and  type  2J1PS 
aircraft  units.  400  cycle  unite 
designed  for  use  with  turret 
control  systems.  Prices  on 
Request. 


Pioneer  121S8-4-B 

Input  28  VDC  st 
14  ampa  Output 
120  V,  400  cy. 
single  phase  at 
1.16  ampa  (140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  1848. 
Stock  ^SA-S04. 
Price  $89.58  each. 


Subfractional  Hortapower  AC  Motora 

Kastem  Air  l>evlcee-J>7tB— 116  v.  400  cy. 

1/60  hp.  Cont.  duty  4700  rpm. 

E.  A.  D.  J-S1^116  V.  400  cy.  1/100  hp. 

K.  A.  D.  d-48B— 116  v.  400  cy.  1/250  hp. 

K.  A.  D.  J-S3 — 116  V.  3d  400  cy.  sychronoua 
IMehl  PBF-t4-l— 116  v.  400  cy.  1/100  hp. 
synchron-808 — 110  v.  80cy.  1  rpm. 
llaydoa  $6228 — 116  v.  lOcy.  1  rpm. 


MICROWAVE 

ANTENNA 


AS-517/APO  16B.  IJ 
CM  dipole  and  13 
inch  Parabola  houaM 
In  weatherproof  Ra- 
dome  18”  dia.  24  v. 
DC  spinner  motor  for 
conic  scan.  Stock 
#SA-96.  Shipping  wt. 
70  lbs.  Original  boxeH. 

Price  $14.66  ea. 


I.eland  SD-fS— (16285)— Input  28  volts  DC 
at  80  amps.  Output  116  volts  three  phase 
400  cycles  at  750  va.  0.80  P.P.  Second 
output  voltage  of  28  volta  400  cycles  at 
50  V.A.  Voltage  and  frequency  regulated. 
Designed  for  uee  with  various  autopilots. 
Stock  2rSA-208.  Pric#  $99.50  60cll 


Aircroft  Gdiierotor 
Ecliptd  NEA-3 

Output  116  VAC;  18.4 
amps  808  cycles  at 
2400  rpm.  Also  30 
VDC  at  8  amps. 
Stock  #SA-308.  Price 
838.56  each. 


A-S  AntapUst  ladkntar 
Autosya  type  Pilot  In¬ 
dicator  for  A-6  Auto¬ 
pilot.  28  V.  400  cycles. 
Stock  #SA-288.  Price 
$12.56  each. 


DC  MOTORS 

llaydoii-tHMW.  H  rpm.  28  v.  d-c,  100  ms. 
General  Elc<‘lrlc  5IIA561.«I86— H  hp.  27  v. 

field.  Arm.  v  60,  Amplldyne  controlled. 
l>elco-A-7165— 1/3  hp.  3800  rpm.  Governor 
controlled. 

W.  E.  KS-ldOS-WW— 1/100  hp.  4  lead 
shunt. 

\atloBal  Mineral — 80600.  1  hp.  Tnt.  duty. 
Fan  cooled. 

IMehl  FDE-53-5— 3600  rpm.  Governor  con¬ 
trolled.  1/30  hp. 

G.  E.  5BA25MJ466— 24  v.  7500  rpm.  Cont. 
duty. 

.tirsearch — Actuator — 26800-24.  2*  travel. 
iWrhcr  Colman — Actuator — YLc-2068-2. 

200  In /lb.  185  degrees  In  46  seconds. 
AIrsearch— Actuator  (Manual  Flap)  25686. 
Alrsearch-— Actuator— (Automatic  Flap) 
25040. 

Hoitter  ('abot— RBB-2226— H  hp.  27  v. 

3600  rpm. 

Arma  I.atltnde  Motor  —  8413-30  (Step 
motor) 

Rlinco  B<64 — 1/185  hp.  8100  rpm.  27  v.  f. 

80  V.  armature.  (Thvratron  control) 
John  Oster—A-21R-12B— Split  field  aeries 
reversible.  23  v.  0.4  amns.  2  wattsoutput. 
General  Kleetrie  5PS56Hri8  —  Spilt  field 
series  rev.  60  v.  1.4  A.  6500  rpm. 


Radio  Compost  Indicator 

1-82F.  Compass  Indicator. 
0-160*. 6  In.  dial.  18  v.  400  cy. 
8-12  V.  80  cy.  Ideal  position 
indicator.  Stock  #SA-2$4. 

Price  $d.50  eoch 


I  JA1  MOTOR  (D-C) 

flillrctHr  Specialty.  34 
hp.  24  V.  D-C.  (Wing 
flap  motor.)  Stock  itSA- 
325.  Price  619.56  ew. 


PERMANENT  MAGNET  6CARHEAD 
MOTORS 

Delco  type  5068600 — 27.6  v.  DC.  258  rpm 
output  shaft  speed.  12  In/os. 

Delco  type  .5671895 — 27.6  VDC.  250  rpm. 
Delco  type  5009236— 27  6  VDC.  146  rpm. 


C1B  THYRATRON 

Special  offer  —  Large 
quantity  CIB  thyratrona 
available.  New.  original 
packing.  Write  fdr  quan¬ 
tity  quotation. 


SYNCHROS-SELSYNS 


18P.  lO.  60.  6F,  5CT,  IHCT, 
68DG.  6DO.  680.  6SP.  6HSF. 
8G.  8Da.  7G.  2J1F1.  2J1Q1. 
2J1H1.  U5PB1.  2J6RL  IJl- 
P8.  XXI.  X.  XV,  VII.  II.  6V. 
etc. 


DC  Motor  Speciol 

1%  hp.  28  V.  DC.  mo¬ 
tor.  Magnetic  brake. 
Electric  Specialty  Co. 
type  HCA82B. 

Lflirge  Qty.  Available. 


WRITE  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


IN  FRACTIONAL  HORSE  POWER 


SPEED  CONTROL 


ieoeerr,  1952— ELECTRONICS 


a  automatic  pilot  COMPONENTS  #  DC  MOTORS  #  SINE-COSINE  GENERATORS  a  U.  S.  NAVY  SYNCHROS  a  AUTOSYNS  e  SERVO  MOTORS  a  DYNAMOTORS 


SEARCHLIGHT  SECTION 


A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A  C.  MOTORS 


TIUCHIOM  SYNCHRONOUS  MOTOR,  Ty^ 
■S,  no  V,,  M  Cy.,  4  W,.  2  RPM. 

PRICC  $5.00  lA. 
TILICHRON  SYNCHRONOUS  MOTOR  Typ* 
■C,  110  V..  40  Cy.,  0  W.,  M  RPM. 

PRICI  $4.00  lA. 
SASTiRN  AIR  DIVICIS,  Tys*  JSS,  Syiidira- 


PRKI  $1S.OO  CA.S 

HAYDON  TIMING  MOTORS  I 
llOV.,  60CY.  I 

Typ*  1400,  aj  W.,  4/S  RPM.  PRKI  $3.00  IA.| 
TYPt  1400,  2.2  W,  1/240  RPM.  j 

PRICI  $3.00  EA.9 
TYPt  1400,  2J  W.,  1  RPM.  PRICI  $3.00  lA.j 
TYPI  1400,  2.2  W,  1-1/S  RPM.  \ 

PRKI  $3.00  IA.I 
TYPI  1400,  I.S  W.,  1  RPM.  WHIi  tliHt  mH) 
•atMatk  minlpg  mti  4lMii«»fM«  ■haft.J 
PRKI  $i.7S  IA.j 
TYPt  1400,  2.2  W.,  1/40  RPM.  i 

PRICI  $3.00  IA.i 

SERVO  MOTORS  | 

CKI,  PIONIIR,  2  4  400  Cy.  PRKI  $10.00  lA. 
CK2,  PIONIIR,  2  4,  400  Cy.  PRKI  $14.00  lA. 
cm,  PIONItR,  2  4.  400  Cy.,  wlHi  40:1  rWac- 
Hm  tMT.  PRICI  $1S.S0  lA. 

10O47-2-A,  PIONIIR,  2  4.  400  Cy..  vMi  40:1 
radactlM  tMr.  PRICI  $10.00  lA. 

MINNIAPOLIS  HONIYYYtU  Typ*  R.  Part  N*. 
eiOIAY,  IIS  V.,  400  Cy..  2  4,  kallt-ta  ra- 
4acH«a  t«ar,  SO  Ik*,  la  t*r*a*. 

PRKI  $10.00  lA. 
MINNIAPOLIS  HONIY¥fIU  AiaplHter  Typ* 
6403,  IIS  V.,  400  Cy.,  Us*4  wlHi  ofcm 
m*t*r.  PRKI  $10  00  lA.  WITH  TUBIS 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 


PIONIIR  TYPt  ANS7SO-3  MIcatw  aa4 
AN$730-3  Tt*a«ailttir. 

PRKI  $40.00  PIR  SIT 
KOLLSMAN  TYPt  400K-0S  liHlkat*r  aa4  470- 
01  Traanalttar.  PRKI  $1S.OO  PIR  SIT 


D  C  MOTORS 

JAICIR  WATCH  CO.  TYPI  44K-2  C«atact*t 
M*tor.  3  I*  4.5  V.  Mak**  *a*  caafa^ 


GINIRAL  ILICTRK  TYPI  SBA10AJ37.  27  V., 
0.S  aaipr.,  •  ai.  la  tarpaa,  2SO  RPM. 

PRICI  $10.00  lA. 

BARBIR-COLMAN  CONTROL  MOTOR.  Typ* 
AYLC  SOtl,  27  V.,  0.7  Aaipt..  1  RPM.  C*^ 
tala*  2  a4.  IhaH  nrltchai.  SOO  la.  Ik*, 
terqa*.  PRICI  $0.S0  lA. 

WHITI  RODGIRS  tUCTRK  CO..  Typ*  400S 
N*.  3  ,12  V.,  1.3  Aatpr.,  lU  RPM/taraa* 
PRICI  $10.S0  lA. 


ENGINE  HOUR  METER 

Mm  W.  Hafcfct  M*4*l  MI-277.  R*cm4*  raa- 
a^  tha*  ap  1000  hoars.  20  t*  30  volts  D.C. 

PRKI  $1S.S0  lA. 


SYNCHROS 


2JIFI  GINIRATOR,  IIS  V,  400  Cy. 

PRKI  $10.00  lA. 
2J1G1  CONTROL  TRANSFORMIR,  S7.S/S7J 
V..  400  Cy.  PRICI  $10.00  lA. 

2J1F1  GINIRATOR,  IIS  V.,  400  Cy. 

PRICI  $10.00  lA. 
2J1H1  DIPPIRINTIAL  GINIRATOR  S7.S/S7.S 
V.,  400  Cy.  PRICI  $10.00  lA- 

SSDG  DIFPIRINTIAL  GINIRATOR,  00/00  V.. 

400  Cy.  PRICI  $20.00  lA. 

SG  GINIRATOR,  IIS  V,  40  Cy. 

PRKI  SSO.OO  lA. 

W.  I.  KS-S0S0-L2  Six*  SO,  IIS  V,  400  Cy. 

PRICI  $10.0$  lA. 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPI  SA.  704-23,  27  V.,  10000  RPM. 

PRKI  $10.00  lA. 

DILCO  TYPI  S040444,  27  10,000  RPM. 

PRKI  $1t.00  lA. 

DILCO  TYPI  5040370,  27  V.,  10,000  RPM. 

PRICI  $1S.OO  lA. 

DILCO  TYPI  S072400,  27  V.,  10,000  RPM. 

PRICE  $1S.OO  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTIR  TYPE  MX21S/APG.  20  V.  D.C., 
7.000  RPM,  1/100  H.P.  PRICI  $10.00 
WISTINCHOUSI  TYPt  FL,  IIS  V.,  400  Cy.. 
4,700  RPM,  AIrflaw  17  C.F.M. 

PRICE  $10.00  lA. 
DILCO  TYPI  S04SS71  Matar  aad  Blaaar  As- 
saaiblY,  P.M.  Matar,  27  V..  10.000  RPM. 

MICI  $1S.OO  lA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

BTJO-PAB,  TRANSMITTER,  24  V. 

PRKI  $4.S0  lA. 
SDJ11-PCY,  INDKATOR,  24  V.  DM  aMrliaO 
—10*  ta  +4S*.  PRKI  $4.00  lA. 

ODJII-PCY,  INDICATOR,  24  V.  Dial  maifcad 
0  t*  340*.  PRICE  $7.50  lA. 

I i  RECTIFIER  POWER  SUPPLY 

Hoaiaiatt  Ilactric  Mta.  Ca.,  Madal  SPS-130. 
lapat  Yalta**  AC  200  *r  230,  40  cyela,  3 
phasa,  21  oaips.  Oatpat  20  Vans,  130  aaips, 
coaHnaeas  4aty.  37**  Mah,  2214"  trMa,  21" 
4**p.  Caatalas  DC  Valt  amtar,  DC  aaip 
aiatar  aa4  0  palat  tap  switch  Hf  varlakla 
oatpat  volta**.  Braa*  aaw.  Pric*  $350.00. 

MISCELLANEOUS 

SPERRY  AS  CONTROL  UNIT,  Part  N*.  444034. 

PRICI  $7.SO  lA. 
SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  N*.  4S40S0,  with  takas. 

PRICI  $S.S0  lA. 

I  [SPERRY  AS  DIRECTIONAL  GYRO,  Part  N*. 
>  4S4020,  IIS  V.,  400  Cy.,  3  4. 

PRKI  $23.00  lA. 
[’PIONEER  TYPt  12000-1  GYRO  SERVO  UNIT. 
;[  IIS  V..  400  Cy..  3  4-  PRKI  $20.00  lA. 

<  I  ALLEN  CALCULATOR  TYPE  Cl  TURN  k  BANK 
;[  INDKATOR,  Part  N*.  21S00,  20  V.  D  C. 

PRKI  $1S.OO  lA. 
I’tYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
< ;  Port  N*.  GIOSOAS.  PRKI  $1t.00  EA. 

!>  PIONEER  GYRO  FLUX  GATl  AMPLIFIER  Typ* 
<:  1 2074-1 -A,  IIS  V,  400  Cy. 

*  PRICE  $40.00  lA. 


363  GREAT  NECK  ROAD,  GREAT  NECK.  N  Y 
Telephone  GReat  Neck  4-1147 


wrfte  #or  Cotoiog  NEioo  u- 1*  m  u.m4b 


aECTRONICS  — 


TYPE 

PRICE 

OAt. ... 

S8.00 

OA3.... 

1.50 

088 . 

8.00 

OC3 . 

1.75 

OD3 . 

1.50 

CIA . 

4.95 

Cl  8 . 

6.95 

1881  A... 

8.75 

1888 . 

3.95 

1883 . 

9.95 

1884 . 

17.95 

1886 . 

8.95 

1887 . 

19.50 

1838 . 

4.10 

1838 . 

33.00 

1848 . 

19.95 

1856 . 

49.95 

1860 . 

69.95 

1N81.... 

1.35 

1N81A.. 

1.75 

1N818... 

4.85 

1N88  ... 

1.75 

1N83.... 

8.00 

1N83A.. 

3.75 

1N838  .. 

6.00 

1N86  ... 

8.00 

1N87.... 

5.00 

1N48.... 

1.00 

1S81 . 

6.95 

8888.... 

4.95 

8826 . 

3.75 

8C34.... 

.35 

8C40.... 

80.00 

8C43.... 

87.00 

8C44. . . . 

.90 

8D81 . . . . 

1.75 

8E88.... 

3.75 

8E30.... 

8.75 

8J86 . 

87.75 

TVPE  PRICE 

*J|7 .  59.95 

*J31 .  29.95 

.  69.95 

.  105.00 

.  17.95 

l\*l . 150.00 

. 109.00 

|J50 .  69.50 

*J61 .  75.00 

8J62 .  75.00 

8K25 .  47.50 

2K28 .  37.50 

2K29 .  27.50 

8K45 .  149.50 

8V3G....  2.10 

3824 .  5.50 

3B24W....  7.50 

EL3C .  5.95 

3C24 .  1.95 

3C31 .  5.95 

3DP1A...  10.95 

3E29 .  15.50 

SN4 .  5.50 

4A1 .  1.75 

4826 .  10.95 

4C27 .  25.00 

4C28 .  35.00 

4E27 .  17.50 

4J25 .  199.00 

4J26 .  199.00 

4J27 .  199.00 

4J31 .  199.00 

4J32 .  199.00 

4J33 .  199.00 

4J37 .  199.00 

4J38 .  89.00 

4J39 .  199.00 

4J41 .  199.00 

C58 .  3.95 


TYPE 

58P1 . 

58P4 

5CP1 . 

5D21 . 

5JP1 . 

5JP2 . 

5JP4 . 

6C81 . 

C6A . 

7DP4 . 

12AP4.... 

15E . 

15R . 

NE16 . 

FG17 . 

RX21 . 

35T . 

45  Special. 

RK39 . 

VT58 . 

RK72 . 

RK73 . 

100TH... 

FG105... 

F123A... 

803A.... 

811 . 

81 7C.... 
848C.... 
849C.... 
850TL. . . 
8748... 
304TH... 
304TL. . . 
307A.... 


PRICE :  TYPE 

6.95  310A 

6.95  311A . 

6.95  318A . 

87.50  383A . 

87.50  387 A . 

19.50  388A . 

87.50  350A . 

89.50  3508 . 

3.95  357 A . 

10.95  368AS  ... 

7.95  3718 . 

10.00  385A . 

55.00  388 A . 

8.95  394A . 

.95  MX408U.. 
.45  ^17A . 

695  434A . 

450TH.... 
A95  450TL.... 
.35  464A . 

8.95  471 A . 

.35  587 . 

1.95  WL530.... 
t  95  WL531.... 

700A/D... 

703A . 

••’5  705 A . 

8.95  707A . 

.95  7078 . 

18.00  714AY.... 
10.00  715A . 

4.95  7158 . 

19.95  715C . 

3.00  71 7A . 

15.00  718AY/EY 

14.50  71 9 A . 

4.95  1 781 A . 


I  TYPE  PRICE 

788 A .  3.95 

783A/8  ..  17.95 

784 A .  4.95 

7848 .  6.95 

785A .  9.95 

786 A .  6.95 

7868 .  56.00 

786C .  69.00 

788AY.. . .  87.00 

730A .  88.95 

801 A .  1.00 

808 .  4.85 

803  .  7.95 

804  .  13.50 

805  .  5.95 

806  .  85.00 

807  .  1.69 

808  .  3.50 

809  .  8.45 

810  .  11.00 

811 .  3.15 

813  .  8.95 

814  .  3.95 

815  .  3.50 

816  .  1.45 

889 .  18.95 

889A .  13.95 

8898 .  15.95 

8308 .  11.50 

838 .  7.95 

838 A .  9.95 

833 A .  49.95 

834 .  7.95 

,  836  .  4.95 

837 .  8.95 

'  838 .  6.95 

845 .  5.59 

>  849 .  58.50 

)  851 .  80.50 

1860 .  4.95 

00  OTHERS 


TYPE  PRICE 

861 .  39.50 

866A .  1.79 

8698 .  37.50 

878 A .  3.95 

878 .  1.95 

884  .  1.95 

885  .  1.75 

889R .  199.50 

914 .  75.00 

931 A .  6.95 

954  . 35 

955  . 55 

956  . 69 

957  . 89 

958 A . 69 

959 .  1.69 

991 . 65 

El  148 . 35 

1880 .  1.95 

1611 .  1.95 

1613 .  1.38 

1616 .  8.95 

1619 . 89 

1688 .  8.75 

1684  .  8.00 

1685  . 45 

1851 .  1.85 

8050  .  1.85 

8051  .  1.80 

8018 .  4.85 

8013 .  8.95 

801 3A....  5.95 

8080 .  3.50 

8085  .  6.95 

9001 .  1.75 

9008 .  1.50 

9003  .  1.75 

9004  .  1.75 

9005  .  1.90 

9006  . 35 


This  Month's  Special  4C28 . S35.00  OTHERS 

Minimum  Order  $25.00 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 3235 


TEST  EQUIPMENT 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 
we  BUY— WE  SELL— WE  EXCHANSE— WILL 
PAY  CASH  FOR  YOUR  INVENTORY  HO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  SpectniRi  ARolyzer 

X  Band  10,000  MC 

TS  12  UnH  1  USWR  Measuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plambing  for  obove 
TS  33  X  Bond  Power  ond  Frequency  Meter 
TS  35  X  Bond  Pulsed  Signal  Generator 
TS  36  X  Bond  Power  Meter 
i  -  TS  146  X  Band  Signal  Generator 
TS  62,  TS  102,  TS  168 
X  Bond  Tunable  Crystal  Mounts 
TVN  #3EV  Bridge  Cy  94 


PHONE  tUORTH  4-8262 


S  Band  3000  MC 

TS  102,  TS  270 
TS  125,  TS  155,  TS  127 
RF  4  Electricolly  Tuned  S  Bond  Echo  Box 
BC  I277/60ABQ  S  Band  Pulsed  Signal 
Generator 

PE  102  High  Power  S  Bond  Signal  Gener¬ 
ator 


Hoxeltine  1030  Signal  Generator  145  to 
235  Megacycles 

Audio  Frequencies 
RCA  Audio  Chanolyst 


IT  tltCTPOWICS,  INC. 


Broadcast  Wave  Bands 

162C  Rider  Chanolyst 
Short  Wove  Adapter  for  162C 
TS  174  Signal  &nerator 

Oscilloscopes 

BC  I2B7A  used  APA10,  APA28 

in  LZ  sets  TS  34  Oscil- 

Supreme  564  loscopes  WE 

TS  126 

Other  Test  Equipment  and 
Meters 

TS  1S/A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  728A 
Colibrator  WE  1-147 
&neral  Rodio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rowson,  meters  0-10  Microampere  0-2 
Millivolt 

RADAR  Sets  &  Parts 
APS  3— APS  4— R.I11/APR5A 
Prfees  Subject  to  Chang# 


135  LIBERTY  ST.,  NEW  YORK  6,  N.Y. 
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Jaomnr.  1952  —  aECTRONICS 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EQUIPMENT  CO 


Am  X400-t790  MCS.  8il»er  PlatMl . ! 

LIfiHTHOOSC  c»»1ty  10  m.  llf|.  B^rMrtl  Rlr* . e»ch,  1 

MA8NETII0N  TO  WAVEGUIDE  Couplar  »llh  7IIA  I>upl»rr  I'Arttr, 

PlAUK]  .  . 

SIGNAL  GENERATON.  ii>ln>  4I7A  kbwroN.  rM  UM 

50  nw.  115  r»c  iKwer  supply.  With  tubM»  new . . .... 

REGULATED  POWER  SUPPLY  for  01,  44«  tm  UihthouM  tubra  (ITIO.  Mr  I 

IIA  rac.  M  ejclrs  PumI  Mouatlns.  Lw  tubat . S32.9G 

RT.Tt/APG.f  10  on.  IlchthouM  HP  iMAd  e/o  Xnitr  Rrerr-TR  oaMIt.  ooopL 
*  SO  MC  IF  Mrtp  lulaf  OAKS  (*-40,  *043.  1B17  Unmipl  w/Tubm. 

^lA  TR  BOX  cooplala  with  tub*  and  ttmlna  plunaaM . *12.90 

■•NALLV  klystron  cavities  for  TOTB  or  KM  Tbn*  trpra  arallabir  M.90 

T8  2*9  CRYSTAL  CHECKER  . |5.** 

•“*“3  o'"*  output . . — *12.** 

WAVEGUIDE  To  %•  niOID  OOAX  "nooSutJfOB’'  ADAPTBR  CHOIC15 

n,ANOF.  fllLVEB  PLATED  BROAD  BAITD . 992.1* 

AN/APRM  14  rm  antciM  squlpiDeiit  eonsluttac  of  two  10  cm  wATtculdo 

tionj  pn]«rlz«d.  45  . ptr  *••*  |78.t4 

POWfR  APlITTCR:  7J6  Kljwtmii  UiMt  <1u*l  "N**  mitimt . IS.OO 

MAGNCTRON  COUPLING  FOR  TYPE  724  MAG.  to  IH*  i  S'  W»t*- 

fulde  . 154.44 

***<‘*'  nP  CMf . $4.54 

8  BAND  SIGNAL  GENOatOR.  romplrto  with  ittratmtOT,  W.  E. 

coox.  wxfMBct^.  tfcNxlly  Klystron  Oi?Uy.  RcffuUtM  pnwar  tupplf  oocrttw 

^  from  115  VAC*  50-1200  Orlw  MxnufxctunKi  b?  W.  fc . 4454.44 

OAJ  ECHO  BOX.  14  CM.  TUNABLE . $22.54 


Outvut 


Vb"  rigid  coax— »/8"  I.  c, 

right  angle  bend,  with  flexible  eoxx  output  plelmp  loop.. 

SHORT  RIGHT  ANGLE  BEND,  with  preemirlslnff  nipple . 

RIGID  COAX  to  flex  enpz  rqoneetnr. . . . 

STUB-SUPPORTCD  RIGID  COAX,  told  plated  5'  lenrhe  Pff 

RT.  ANGLES  for  above . . . 

RT.  ANGLE  BENO  15'  L.  DA . 

FLEXIBLE  SECTION.  15' t*.  Mate  to  female . 

FLEX  COAX  SECT.  Approx.  SO  ft . 

'■'  RIGID  COAX.  BULKHEAD  FCED-THRU . 


MICROWAVE  TEST  EQUIPMENT 

X  BAND  POWER  METER 

CiAaiAti  of  themiator  mount  and  brldfe.  mlcroamaeter.  rough  attenuate. 
X  Itand  Waveculde  thruout.  For  iK'V.er  meaauremeiiu  anywhere  In  tba 
•000  MC  band  _ 

BROADBAND  TEST  OSCILLATOR 

Fmi.  ntieraaa  50-30<l*  MC.  By  dlrr«  raUbratlon  ami  Inlara^tlon  aotl- 
harklAih  arar  drlrr:  compart,  pnttabir.  Oprratrs  tr,«  any  115V  source  or 

battery  Rourre  New.  with  all  tube* . 5428.44 

TS54A/AP  1-151  TS«7/APt  TS  250/APH 

CW60-ABM  1-222  TS  «/AP  TS  » 

LU-l  1-195 

LU-J  U  0.  METER  t<ii/*p 

TS  15*  TS2il/U  fSSS/AP  TS  II/AP 


3  CM  Research  Equipment 
1"  X  ’/a"  Woveguide 


I*  X  'A'  waveeelde  In  S*  lenxths,  UO  $4  flange  to  TTO40  rover,  per  lenftii.  $7  54 
Rafatlat  Jalnta  supplied  either  with  or  without  derk  mountlni.  With  un40 

flaMM . . eneli.  $17.54 

2J42  Matnetren  Pnlea  Madulatar.  Ifkw  max.  rating  Tkw  mte.  Plate  voltage 
puiwd  5.5kv  4.5  Amp.  1001  duty  ryela.  t.S  uaee  pnhie  length  max.  fllament 
4. TV  .5  Amp.  Inetndee  marnetron  mtg.  and  bloarr.  It««iuirea  and 

1-3B$4  New  .  $75.44 

TS  244  Cry^l  Checkar .  $85.40 

Belkhand  Faad.Tkre  Aweaibly . $15.44 

Preaaora  Ganta  Seetlan  15  Ib.  gauge  and  prem  nipple  .  $14.44 

Praeanra  Gavte.  1.5  Iba .  $2.54 

Dual  OBeinatar-Bancen  Meunt.  P/0  APS  10  Radar  for  mounting  two  TTRA/R 

kiratroij  with  ervatal  mfA  matching  aluga.  ahleld* . $42.54 

Deal  Oeelllater.  Mount.  (Back  to  baek)  with  cnfxtal  mount.  tunaUe  termlnatlnn 

Rttenuatlne  Rluta .  $14  54 

DIreetlenal  Couler.  TtO-44/U  Take  off  $0  DR . $17.54 

2K25/723  AB  Raeelvar  ineal  oadllator  Klyatmn  Mount,  comNete  with  <'rvatal 

mount  Irla  roupHnf  aad  dioke  raupttng  to  TR .  $22.54 

TR-ATB  Ovplaxar  teetlen  for  above .  $4.54 

CU  Ilf/APB  SI  Dtreetlea  Coupler  tS  OB . $2Sl44 

723AB  Mixer— Reaoea  dual  Oar.  Mat.  w/xtal  holder . .  $12.04 

Wavefvide  Saetlen  ir  leu  choke  to  rover  45  deg.  twiat  A  2H'  radlu*  00 

deg.  Nvid  . $4.54 

Twift  $4  deg.  S'  choke  to  cover  w/preaa  nipple . $4.50 

Wavegnlda  Bartlent  SVi  ft  leu  Mher  pitted  with  choke  ffimn .  $5.7$ 

Rotary  Joint  choke  to  choke  with  deck  mounting . $17.54 

3  eai  mitred  etbew  "R**  plane  onplated . .  $I2.M 

UG  S4  Fleneee  .  $  tS 

U6  44  Chekee  . ;  $1.44 

44  degree  etbewi.  "FT*  or  •’H”  plane  2H'  radtue .  $i2.54 

44  Oagrea  twlvt  O'  lent . $4.04 

45  dagreetwiet . $8.44 

gOKW^X  BAND  Radar,  eonptete  ae  dmrrfhed  and  tlhLvtrated  in  July  1fl5l 

APS-4  Under  Belly  AeeemMy.  leva  tubee . SSTS.flO 


RADAR  INDICATORS 


IM/AFN-4  LORAN  INDKATOR 
Um  5CP1.  Ineluden  aU  indicator  cir¬ 
cuitry  and  coetmla  aaaeclated .  with 

Loran  .  $75.41 

BC  no  INDICATOR 
IFF  Indlralor,  uaee  IBPl  with  an 
e-IO/50/100  mile  range.  Inelude* 
lohe-vwitrhlu  motor,  •  tubea.  New 

in  original  re-sev . $75.40 

R7BA/AP$-15 

Indicator  eoaaole.  5FP7  PPI.  2AP1 
*‘A"  Scope.  Inclttdea  receiver  bahSnd 
local  oscillator  ITaes  $•  tnbee,  I 
roetera — alio  34  MC  IF  Btrtp.  $175.04 
•c  fSI  INDICATOt 
Uaea  SFPT.  4  $0/50/140  MUe  Rau». 
''B*‘  pregentailoo  locludea  leaote 
ampllfler  with  $  tubaa.  llnanr  poUntlo- 


SCR  53S 

IFF  Met.  Inclttdea  aU  parte: 

1  each  Radio  Beeeiver  Br-447-B 
1  each  Control  Bes  BC-644-A 
1  each  SOnmp.  Puna 
$  each  15  amp.  Fuaa 
$  each  211  volt  lamp 
I  each  Inatfuctlott  Book 
Brand  new  . $275.1 


meter,  mounting  rack*and  Tleor.$$5.00 


K  s/s"  WAVEGUIDE 


Bl  Dlr-Ceogler  WO  outmit  calibrated-  $5  db  nominal.. 

Mitred  Elbow  H  Hane  r051  r055  . . 

Ip  St.  eact.  ehoke  to  ehnke . 

C6  MB^APR  13  ir  Flex  Beet  m*  x  OT> . 

X  BAND  Wave  60.  1^4'  v  5;'  An.  1  04*  wan  aluminum. 
Slug  Tuner  Attenuater  W  K  gttide.  Gold  plated  . 


1.25  CM  RESEARCH  EQUIPMENT 

COMPLETE  24.504  MC  RF  HEAD,  tncbidlng  $K33  Klyvtmn  3J!t1  Magnetron 
end  Magnet,  all  plumbing,  end  xvaorlated  clrcuttry  In  etandard  A-N  rre«- 

vuHied  hoofing.  Ifew .  $|t44.0A 

lew  Power  Lngd .  $20.44 

Shunt  Tee .  $35.04 

WevefulOe  Leegtht.  S'  to  O'  lou.  gold  plated  with  circular  flanvea  and 

“rttmllne  nut*  . p«r  tiieh.  $2.25 

APS.34  RotaHng  Joint .  $44.54 

Right  Angle  Bend  R  or  IT  Plane,  apeclfy  comblnatlnn  of  ceuplinm  dedred  $12.04 

45'  Bend  R  or  R  Plane,  choke  to  cover . . $12.44 

Mitred  CIbew.  eover  to  cover . $4.00 

TR-ATR-Sectlen.  ClKike  to  cover . $4.d4 

Flexible  Seetlea  1'  ehoke  to  choke . $5  04 

“S"  Cgrvg  Choke  to  eover . $4.54 

Adanter.  round  to  aqunre  cover .  $5.04 

Feedback  to  Paraboln  Rom  with  preafurized  window . $27.54 

to*  Twift . $10.04 

**K**  Band  OIreeHenal  Coupler .  . .  ..  each.  $49.50 


APS-2.  Airborne.  10  CM.  Major 
Unlta.  New 

APt-4.  Alrhome.  $  CM.  Compl 
APS-15.  Alrtwme.  5  CM.  Major 
ITnlu.  New 

SO-4.  Subaurlne.  $00  MC.  Cnmpl  . 

SC.  Shipboard.  10  CM.  Compl..  New 
SF-la  Shipboard.  10  I'M.  Compl..  New 
SJ-la  Bubnnrtne.  10  CM.  CompL. 

read 

SL- 1,  Shipboard.  10  CM.  Compl..  Uaed 

SN.  Portable.  10  CM.  Compl..  T^aed 
8G.  PorUble.  10  CM.  CumpL  Uaed 

SO. I.  Shipboard.  10  CM.  Oompl.  Uaad 
SO.7.  Portable.  10  CM.  A.vaault 
SO-S.  Shipboard.  10  CM.  Compl.  TTied 


MAGNETRONS 


An  narthandlM  tuarantevd.  All  grIeM  F.O.B.  N.V.C.  Send  M.O.  gr  Chech.  Only  Bhtgytng  chargee  teat  C.O  D.  Rated  eeneernf  Bend  P.  0. 

MUflJIVICATIONS  EQIIIPMKMT  40. 

Libcriy  Ml..  !V<*w  York.  N.  Y.  Ilepl.  K-l  Phoar:  IBIgby  tt-^1124 


lljWMilBSJiifciir  iii  1 J  J  PUP 

UlilMItfUr 

boke  to  cover . 

wer . 

to  choke . 
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SEARCHLIGHT  SECTION 


CONDENSERS 

and  ELECTRONIC  COMPONENTS— IMMEDIATE  DELIVERY 

CHANNEL  CONDS. 


OIL  CONDENSER  SPECIAL 

10  mfd.— 600  V . $  .89 

Thr««  tann,  bot  mntg.  chcnmal  typo.  Dims.  3^*'  x  SVi**  x  t**»  Two 
i  mid.  sectiODs  ratod  400  V  at  72  dog.  "C*'.  ItOO  V  losL  Moots 
commorciol  spocs.  for  000  V.  oporatfoo  up  to  40  dogs.  Idoo] 
for  iiltor  or  powor  factor  application  whoro  ruggodnoss  and 
durobiUty  aro  paramount.  Carton  of  24, 
woight  42  lbs . 


$.79 


ssoov 

400  T  .M 

_  400T  At 

J-.l-a4MT.  A1 


VOLTAGE 
10  KV 
2S  KV 
20  KV 

7.5  KV 

15.5  KV 
ISOO  V 
2S00  V 
SOOO  V 
7S00  V 
7S00  V 
7S00  V 
10  KV 
I5KV 
25  KV 
0000  V 
10  KV 
600  V 
2000  V 
5000  V 
6000  V 
10  KV 
20  KV 

52.5  KV 


500  V 
1000  V 
1590  V 
2000  V 


MICA  CONDENSERS 


140.  ISO.  105. 200.  SJO.  240. 229. 200. 059.  290, 
400.  470.  500.  510.  400.  450.  TOO.  750.  1000. 
1200. 1250. 1400. 1500.  2000.  2200. 2400. 2000. 
2200.  2700.  2900.  4000. 4700.  5000.  5100. 4000. 
4200.  4500.  7900.  7950,  7940.  0000  A  9100 
M 

PRICE  SCHEDULE 

5  to  750  mmSd . 

BO  to  STOO  mmfd . 

000  to  1500  ufd . 

4000  to  0000  mmfd . 


2000  V 
SSOOV 
SOOO  V 


660  VAC 
600  V 
10  KV 


BATHTUB  CONDS. 


MFD 

VoHeg* 

Price 

MFD 

.05-.05 

600  V 

.30 

.3 

.1 

600  V 

.39 

.5 

.1 

1000  V 

.43 

.5 

.1-.1 

1000  V 

.31 

.5.5. 

.1-.1 

600  V 

.39 

1 

1  2 

1000 

.19  1 

1 

1  25 

600  V 

.41 

1 

1  .25-25 

600  V 

.43 

2 

.25 

1000  V 

.43 

2 

Volt«t« 

400  V 
400  V 
600  V 
600  V 
300  V 
400  V 
600  V 
400  V 
600  V 


Price 

.M 


.31-,4S 

.SS 


.30 


.30 


.01 


SPECIAL  BATHTUB  KIT . 15  @  $1.00 


New  Toggle  Swt.  Joe  Style 

8%C 


■t  4«»  V  I 


5-22  Spas.  Qua.  Dimotorta 


ToggU  Sw.  Spgciol 
DPST  AHAR  2/r  bmUsc.  Bat  HsM.  %M 
DPDT  AHAH  t*  baaUss.  Bat  M 

DPDT  C  H  M024  K«  T/f4*  hmUm 


Spociol  Mica  Kit— 100  #  02.SO 


SILVER  MICA 
CONDENSERS 

7. 24. 22. 2t.  50. 40.  72. 92. 100.  120,  150. 170. 
200.  270.  200.  220,  290,  400.  410.  BOO.  750, 
000,  1000.  1400.  1450.  1700.  A  2500  mmld, 

PRICE  SCHEDULE 


MFO  WVDC  PHw 
600  V  .23 

1200  V  41 

AI22  4000  V  740 

SOOO  V  40 

400  V  40 

.001  0000  V  140 


100  to  000  smfd  . 


SPECIAL  S.MICA  KtT-100  @  $A*S0 


CERAMICON  CONDS. 

54  A  100  mmtd  R . 

lOtolMOO  mmtd  # . 


MOLDED  PAPER  CONDS. 


(W.B.) 

.01400VT7paCNSS40aa.  2  740par**C*; 
01.  42..04  400  V.  ddaa.  $  2.20 par **C, 
.004..01.0S  400V.  Bdaa.  $  440pw**(r, 
1000  V.  Idas.  2  740  par **C*, 
1000  V.  Udaa.  2U40p«**C' 


COAX  CONNECTORS 


Casx  saaaaiMy  RO— 49/TJ-i*  In  las _ 

cimnaetad  with  28  IBPN.  82 — IJ  and 
Amphenol  #2-li  Cooneetor.  I 
Leaa  831J  f  .22. 


TYPE  "AB"  POTS 


OHMS  SAsft 
20  1/0  8 
40  1/2  LS 
120  1/4  8 
200  2/0  8 
500  2/0  A  1/0  8 
1000  1/0  8 
1500  1/4  8 
2000  1/SLAA2/08 
2500  1/0  8 
2000  1/0  14 
4000  1/4 

2000  1/i  14  A  2/8 

10000  8/0  A  1  1/7 
10000  f/14 


$1.15 

OHMS  Shaft 

12000  t/98 


20000  11/4A1/014 
22000  2/2  A  1/lA 
2000  1/8  8 
40000  1/0  14 
20000  1/4  A  l/t  8 
24000  1/8  14 
100000  1/2* 
liOOOO  8  1/8 
200000  1/8  14 
220000  1/0  14.  9/14 


<2  1 


A  1/0  8 

I  1/0  8 


1  Mas.  t/08Al/8l4 

DUAL  "AB“  POTS— ^.75 

OHMS  8HAPT 
20K  7/ir 
1  mas  t/r 
fmas  1/2  8 


OHM8  SHAFT 
1200  f/ir 
1-2  mac  1/2* 


8T20X  48 


TRANS.  MICA  CONDS. 


•0001  2000  V  48 

•0002  2000V  141 

•00022  1200  V  48 


RELAYS 


SP8T  Sun  Dunn  9  IGZX  180 
DPDT  Stan  Dium  9  IXfiX  102 

115  y.  BA.  Oooto . IK80 

115  V.  BA.  Coau . $2.28 


NEW 


BC906 
EREIL  METER 


Rut.  IM-22f  MC— Bat  laweMaa  attk 
wmii.a  mlMt  Mnilw  eM.  taaiiw 
cti.n.,  o-soo  O.C.  aUraaBaatar,  .Ma- 
Triad#  aad  alaa-la  aataaaa.  CaaMlaae 
In  Mack  aluaiaaa  aar-  a.— 

S*/"*  '*'^  *  "*  *  218.95 


Hew— TMb€8  BokA8 

2CS4 .  .88  OSSA . 

924 .  .28  818.. .  M 

1414 .  142  872  A . 

9004 .  .42  I8C8 .  .08 

1BS9  .  2.22  2129 .  18.88 


25  WATT  POWER  RHEOSTATS 


200  1/4  8 
200  1/8  8 
1500  1/8  8 


100  ohm  type  Lots  etf  lOR. . .  .S4d  ^ 


MOIVMOIITH  RADIO  LABORATORIES 

IlOX  159  Loni  Branch  e-llOS  OAKHIJRST.  N.J. 
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JaMwy,  1952  — ELKTRONICS 


MA  .  t.J$ 

CT-454  mVCT  JtlHA 


120VCT/10MA . 

3MVCT/1.1A . 

47MVCT/S4QMA  12KV  INS. 


PT-TTA 

PT-IXA 

PT>AU 


HI-FI 

UNIVIRSAL 

OUTFUT 

TRANSFORMER^^^I 

Animr^a  8ikw. 

1>1U:  30.000/16. 

000  /  AOVO  /  4000 

ohnt.  Sect.  500/ 

16/T.6/5/1.T5 

A.3d  ohaa.  30  db.  eooUn. 

Flat  to  30.000  CT. 

m/THu . . M.TS 


trCCIAL  RECTIFIERS 
ON  REQUEST 
Law-VAttat*  Tran*- 
faraiara  PHwariaa 
IIOv..  00  CycH 
MV-40V  al  3.0  mmtm  01.70 

34V1.0A .  .  1.W 

•V-1.0A .  .30 

.  l.fi 


1AV-A0A 

HI  CAP  FILTER 
CONDENSERS 
Ca».  MM.  WVOC  Pr 


MO  VCT/IA  MA . 

3100V/  037A . . 

3t00V/001A.  30t0V/NL.  4A5T/.AA. 
44V/10A.  6.3V/S3  3A.  A.3V/I  OA. 
5V/fA.  3X1.3V/I.7SA  . 


SEARCHLIGHT  SECTION 


DYNAMOTORS 

InpiH  OHipal  Radii 

VaHt  Amaa.  VaRa  Aniaa.  Sat 

JO  i  n  m  j5  rcis 

M  0  3  110  370  RU  IS 


Our  New  J 
lew  Ham  Dept.  | 
Featuring: —  I 


SONAR  MOBILE  MB-26  Xmtr 


POWER  TRANSFORMERS 

Cmab.  TraiufwiMra— 11$V/5*.«0  tpt  in^t. 

CT  77B  SSMV/.WtA.  LtV/tA  I«V  TEST 

HVCT/  M— 4M*V  TEST  Ui-M 

CT  tSB  «$TCT/»  lA 

AJVCT/**.  »  SY/.JA .  .  ^  »*•*» 

CT«  “•VCT  **•  ..»* 

CT-4Ji  ISOOV  140  3.S/13. 30/  100  . .  S.M 

CT  l&A  llOVCT  .070 

■  CT.ira  Utov  4  MA  1 J/J .  .  J.g 

ICT.M7  SMVCT  AS*  iVCT/JA  J-g 

CT-7J1  SMVCT  iM  5‘« 

CT-MA  1.1HVCT  Al.  AS/IA.  t.5VCT/7A.  J.M 


^  !«:»*  Siller  Si:  MA  m 


INVERTERS  > 

PC*210<f:  iBput:  SO  SO  ade.  01  amp.  Output:  116  e.  • 
3^600  cr  1500  volt  amperta.  ijTa.  iT'xOVS^^  | 

PE.JIO^H :  'smM'  as*  *i^*e’*MW  ’•!«*:*  *u4'iiril0'.  ■ 

New . $43.30  ■ 

PE200:  iBpui:  SI  vdc.  30  ampa.  Output:  10  v  000  a.  ■ 
500  Tolt-ampa.  Dim:  iraSlQ^aAOV . tg.l0  ■ 

PRECISION  RESISTORS  ! 


tuba  Xmtr  jtoea  ev* 
erjwlMra.  Sta  an/* 
where,  emploja  lateot 
T.h.f.  techaiqoaa  I  Leto 
jroo  aeod  clear  alpDaU 
DO  matter  bow  sni^ 

Inc  tbo  folac.  Output: 

0  watts.  Power  coa- 
Bumptlon:  aqalTalent 
to  car  brlfbt  licbta. 

Juet  610'  hlfb.  7' 
wide,  6%*daep.  Built- 
In  antenna  relay  aye-  ^  aa 

tem.  powtf  filter  net-  8  or  24  Me.  cryitol, 
work.  Low  malnte-  ovortoiio  typo-  Scraw- 
nance  —  ataadard  driear  odfusted  tun- 
tubea.  Power  and  an-  Ms  control. 


ICT-«31  SOiVCT  034 

CT-AtO  1330  oat 

I  CT-137  3S4VCT  a34 

■  CT  344  390V  44S 


003  MA  S4T/S.1A.  3.0V/ 

I.TSA . 

034  MA  SV/3A  -  - 

44S  4.3V/I.3,  4SV/4W 


I  CT-319  440VCT  .OtSA 


ICT-931  506VCT 
CT-44S  S3SVCT 

I 


aSA  SV/SA,  4.S/7.$A. 

/al/3A  .  . . 

a4MA  5V/3A.4  3V^  . 
TSMA  SV/3A.  lOVCT/lA. 

6#V/3aoMA.  .. 


30,000  I 
M.OOO  " 

33.000  I 
64.000  * 
IfiforAM  I 


w^Mted  tun-  I  Fiiomaiit  Tronatofmofo  HSV/50-40  epa  input. 
»4%45  I 

/a  ■  FT-TSI  *MTru..>lXA/SA .  „  **•** 

I  rrc-sl  I  SV/IA  7V/7A  (T.,»  •  ASV/I.SA). 

SONAR  MOBILE  SR-9  Revr  a  pta74  Aiv/fsA  . .  ■■■■■  Pi! 

In<im>viu.ble  wbMi  ■  FT-I17  4V/1»^  iSV/l.7SA .  S-g 

TOO  mant  hear  I  FT-IOI  0V/.35A . ._*2 

w  b  .  t  •  .  com  !  ;  i  ■  {T  »14  J^lSVyilA.  J.7.7sy/4  SA  .........  I7M 

ttanmeb.  In  mobile  I  liiov/iiA.  ItY/i/L  f  lV/7A.  4  4V/I4A. _ 


More  than  ■  monl- 
tor,  more  iban  a 
nmTerter — it’a  a  S- 


■  PT-441  A3VCT/  IA.  SVCT/SA,  OVCT^  -  •  •  J-fi 

I  FT  33-1  7  3V/31.SA.  4.SV/4.iSA.  5V/4A.  SV/IA.  f-H 
rroao  14VM  A3Aarl3V*4.SA .  1-73 

IrritA  4.3/3.SA.  3ia3V/7A  i.;  i. 

rTA37  3.3V/1.3A.  7V/7A  TAP  AAV/AIA  lORV 


B-IO  MKII  TRANS-  ARC!  | 

RECEIVER  MOOU-  " 

Laai  Power  PacR  . $33.30  f*  *1  LATOR  I 

B-IO  Power  Pack..  AM  IA1>T/ABC6  * 

,0.24  ARN.r  EEE  ^0  I 

_ ti.s$  Prioa . lO-W  I 

AUDIO  TRANSFORMERS 

ATSfil  HI-FI  apecial:  PRI:  3000  ohma  P-P/8ao: 
4/16/13/50/300  0^  60-10.000  CT.— 1  db  50W  M 

aboBra  . 33.40 

ATI$3  HI-FI  Driver  PrI:  10.000  ohma  Sec:  40.000  ohma 

PP  Uiids  50-15  KC/1  db . $1.40 

ATOd  Output  to  H.&  or  line  PRI:  14.300  ohnw  SBC: 

8000/600  ohma  . $1.1$ 

AT44$  HI-FI  Driver  <5000  ohma)  to  P.P.  outnU  arids 
(4.000  Ohma)  100-10.000  CY.  10  W.  iVO  to  PP  SoS'a 
$3.3$ 

ATOM  Intercom  Input:  8pkr  (-4-S  ohma)  to  rriii 

1350.000  ohma)  . li.OO 

AT4I$  Plate  (ISfOOO  t^una  C.T.)  to  Uoe  <135  ohm^ 

175  w.-$00-600  CY . $!.$• 

ATtSfi  PUU  <102^000  ohma  C.T.)  to  Una  T.C.  (500/ 

1S5/30  ohma)  HI-FI— 50  W . |8.$4 

ATOTP  Mlka-or-LtM  (350  ohma)  to  grid  (150.000  ohma 

C.T.) . $1.33 

A^M  Mlke-or-Una  (600  ohma)  to  grid  (50.000  ohu 

MOBILE  MODULATION  KITS 

T-I03  Mlkato  gJ5  arid. 

T-103  eJ5  to  Modulatora.  PP  iVO  or  PP  6U. 

T-104  Mod.  Trent.  PP  6V6  or  FP  6U  to  83$,  833.  or 
3K3i.  All  eoaapoae&u  miniature,  ruggedlaed.  and  her¬ 
metically  araled.  COMLPTTE  KIT  ADIAORAM  FSoiO 


TMr  ennwo  nt  2«  9,  celrer  with  oeer-all 
10  motors  and  com-  aenaitlrlty  better 

morciol  froRUoneioa,  than  1.0  mkra-volt. 

AM  and  FM.  Tiny — only  4-$/16* 

aimaaas  S  8/10''  wide. 

and  6-I1/16-  deep. 
'  ^  Tet  RR-  $  gUea  you 

built-in  automatic  limiter,  voltage  regu¬ 
lated  oaclUator,  precUloo  alkie  rule  dial. 


I  Plot.  Tr«w»«»o»»— 115V/50.40  CB. 

I  Itmn  RatUiB  **• 

■  PT-Ol.  IIOO-O-IJOO  MO  MA  S4.1 

IPT-974  Art.  IMVCT/lt  MA  -J 

PT-SIA  1,340V /»MA .  i  .  „  .  ’’ 

JPT-46A  4040VCT  N.L.  1%  to  If  llrt*  W.r  I 

9A  IkM  .  3S.1 


A.e.  IUCTROLYTICJ  S;U:? 

RtCTIFIERS  ptIS  nifvCT/TTOMAisMVtT/ 

u»  4.  uv.  MW  m«.  S:i4  ST  ‘15  Kix 


UNIVERSAL 

POWER 

TRANSFORMER 

Pri :  Vibrator  Input 

•  $/lS/84/110TDG 
AC  Input:  llO/SSOTo 

•  oecT. 

See:  SS0-0-3$0T  — 
40MA.  AIT  — 
L8A  .A 


FILTER  CHOKES 

Baaarlptlan  Price 

SWING.  a3-S4il/ 4- 03A  lORV  Tmt  37.$$ 
SWING.  .004H^A-.e33a/  SA  .#33  ohma 

DCB,  IKV  TTST. .  A$f 

lAt  H/l3a  MA/73ohma .  l.Ji 

lA  H/14S  MA/lt04V  Tael .  3.33 

I  HY/t6  MA... . 1J$ 

I0HY/13MA— tSOohmaDCR .  3.73 

13  HY/15  MA— 4MoheH  DCB .  1.$$ 

4  H/ao  MA— 316  ohm#  DOR  243 

3i.su/440MA.. .  3.7$ 

I  SHY  344  MA .  1.74 

t4HY.4S4A .  144 

DmI1.7$>.I3SHY  lltMA .  147 


OIL  CONDENSERS 
4Md.  VMt.  Prico  i 


Spocinl  Fiiomont  Tronaformors 
Item  PfI.  Output  Prtao 

.STP-4M  334  SV/4A  3H*  H  i  4H*  v  SH*  S^M 

STF-OSA  11$/S94  3  a  3V/7.sr  H  i  r  «  S*  D.  aM 

8TF-44S  334  S4-1S-S4V/1  MA ,  M 

STr-46a  234  24V /ASA .  14S 

STF-S74  224/444  S  a  2.3V/$7.  2.SV/I&A.  SH 

x3s4M .  34i 

STFIIA  224  2  a  40V/4S/2  a  SV/4A. 

12.4/lA .  24i 

8TF4S1  234  3  a  SV/27A  3  ■  5V/4A.  ^  _ 

144/4H  B  3  B  7  34  tiM  .  MAS 

STF  46B  234  AVA3A . .  1-|| 

STP-S74  224/440V  3  a  ASV/3A.  2.SV/1SA. . .  $.■ 

8TF44S  224/440V  34Y/<M  ACT  .  . .  .  15.® 

RTr-44S  224/446V  SVCT/34A.  S044V  TEST..  17.® 


«00  CY  XFMRS 


4tltt4-ftl  2.7TY  O  AtSA  .  SM 

441444-341  444V/7S  MA.  144V/.4iA  ..  Aj 

uxggsic  e44VCT/.447A.  SV/3A..  ..  1.B 

IIA$44$-1  tSOVCT/eSMAo  SVCT/SA.  iM 

T-4ggS2  744VCT/44MA$V/^4Y/1.73A. 

I3U-7444  1344V/4MA.  344VCTj3gMA  AS 

KS  4134  ll44V^S4MATAPPKbettV3.3V/3A  3.S 

M-7474314  6.SV/S.7A.  ASV/.46A.  4.3TCT/tlA  6.8 

K$  Wm  2TV/A3A.  6.SV/2.f  A.  I  3SV/  41A  ^ .  3.4 

32C4M  S36VCT/54MA.  4.3VCT/SA.  SVCT/ 

2A . AT! 

33133  440VCT/33MA.6  4V/1SA.6.4V/.ISA  14 


e.4V/aA.  6.4V/IA . 

4.SV/4.IA.  4SVCT/6.SA.  A3Y/3.3A. 

ASV/3.5A . 

S43VCT/I14MA.  A3V/Ala.  3V/tA. . 
6  4V/7  3A.  e.4V/S.4A.  6.4V/2  SA. . 


All  marahaiidise  iHaiaateed.  All  prlecB  F.  0.  B.  N.Y.C.  Seed  M.  0.  er  Chack.  Oelp  shlpplat  eharfca  aaat  C.D.O.  Rated  eeaearM  lead  P.  0. 

COMMUNICATIONS  EQUIPMENT  CO. 

131  Uberty  St..  Nrw  York,  N.  Y.  Drpt.  E-1  ('kaa.  Roitra  Phoaei  Digby  B>4124 
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SEARCHLIGHT  SECTION 


.  ONE  OF  AMERICA’S  GBT  RAOlO  STORES 


"An"  Connectors, 
Large  Variety 
in  Stock  at 
Tremendous  Savings 
Quotation  Requests 
Invited. 


HEART  OF 
THE  BC-221 
FREQ.  METER 

This  VFO  Sub-As- 
sembly,  u$«d  in  BC* 
221  Frtq.  Meter, 
FULLY  WIRED  ond 
mounted  on  sturdy 
oluminum  sub-chos- 
sis,  reody  for  instaU 
lotion.  Brand  new — 
in  originol  pocking. 
Very  speciol. 


NEW  V.T.V.M. 


ARC-5/R-28 
RECEIVER 
100—156  Mcs. 


EACH  $4.50 


BRAND  NEW 
HEINEMANN 
CIRCUIT  BREAKERS 


Amps  Volts 
7  E4  DC. 


Port  No. 
AM1510M-7 

P4>38S  1 ,49 


10  40  O.C.  P4>388 

■  SSO  84D.C.  PAM-1  SI  0RWh4O88O 
.010  84D.C.  B-8K-8886 

40  84  D  C.  AM1510RWh4-40 

7.5  84  D  C.  T-188 

8  85  830  A.C.  (Duo!)  0388 


FAMOUS  MAKt 
SELENIUM 
RECTIFIERS 

All  first  quality,  guaranteed  brand  new 
fresh  factory  stock.  Buy  now  while  still 
available.  All  130  V. 


The  most  versatile  test  I  I 

instrument  affered  to  the  I  I 

electronic  industry  in 
years.  A  superb  instru- 
ment,  designed  by  engi-  [ 

neers  with  years  of  "know- 
how".  Intended  for  use  in  i 

laboratories  where  preci-  ■S - # — 4 

sion  is  of  paramount  importance.  Ruggedly 
built  for  dependable  use  on  production  line 
or  general  servicing. 

•  28  Non-skip  resistonce  and  voltage 
ranges. 

•  Negotive  feed-back  ond  patented  bridge 
circuit  for  high  stability. 

•  Measures  RM.S.  and  peak  to  peak  volt¬ 
ages  of  complex  wove  forms. 

•  Zero  center  for  discriminator  ond  bios 
indications  and  any  galvonometer  oppli- 
cotions. 

•  250  Me.  coverage  with  the  probes  FUR¬ 
NISHED  (At  no  extra  charge). 

•  High-impedance  frequency  compensated 
attenuator. 

•  Automatic  differentiation  between  A.C. 
and  D.C.  allowing  A.C.  to  be  read  with  a 
D.C.  component  and  vice  versa. 

MODEL  10A  DELTA  V.T.V.M.  with  all 
probes  and  leads.  Further  information 
availoble  upon  applica-  nm 

tkm  .  #Oy.y3 


New  or  used 


Here  is  the  aircraft  superhet  you  hove  been 
looking  for.  Absolutely  one  of  the  best 
available  today.  Tunes  from  100  to  15b  mcs. 
in  four  crystal  channels.  Accurately  cali¬ 
brated  dial  on  front  panel.  Contoins  the 
fallowing  tubes:  717a — R.F.,  717o — Mixer, 
2— 12SH7— 1st  ond  2nd  l.F.  (16.9  me.), 
12SL7— Det.,  AVC,  Squelch,  12SL7— 1st 
audio  and  squelch  omplificr,  12A6— 2nd 
audio,  12SH7 — R.F.  Osc.  and  4th  harmonic 
gen.,  717a — trip.  12th  Harmonic  gen.,  717o 
— Dbir.  24th  Harmonic  gen.  (all  tubes  are 
included.) 

New,  in  sealed  cartons . $24.95 

Used,  excellent  condition . $20.95 


T23/ARC-5  TRANSMITTER 

FAMOUS  AIRCRAFT  TRANSMITTER.  COM¬ 
PANION  TO  ABOVE  RECEIVER. 

A  desirable  VHF  transmitter  with  turret 
switching  coils  for  oil  stages.  Uses  the  fol¬ 
lowing  tubes;  1625  Osc.,  1625  Tripler,  832 
Tripler,  832  Final  amplifier.  Range;  100  to 
156  Mcs.  Four  crystal  chonnets  are  pro¬ 
vided. 

Brand  new  with  all  tubes, 

less  crystals . $39.95 


SPECIAL!  FREE!  with  purchase  of  either  of 
above  two  items,  one  copy  of  Volume  2 
"Surplus  Radio  Conversion  Manual"  (Reg. 
price  $2.50).  This  book  contains  full  infor¬ 
mation  ond  circuit  diagrams  of  both  the 
ARC  5/R-28  receiver  and  T23/ARC-5  trans¬ 
mitter. 


Spaciol  Application.  Stocks  Marla  To  Your 
Specs.  Write  tor  Quotation. 


Me^eHTOKIrZl 


SEARCHLIGHT  SECTION 


illiL  X  IH*  tout 

Uwd  btCwwa  two  #r7H14’t  m  dxmpMMr.  Cta  bf 
c«B?«rt«d  to  S600  RPM  Motor  la  10  miantoi,  Con- 

verxlMk  ihei»  mpplird.  (Conrerted) . 94. M 

MMoCtaf  Sraoiutx  —  Baketlu  few  mUo^  uuI 
dlfferaoUalo  thowa  abo?o . 39#  tali 


DELAY  NETWORK— ALL  14000 

4— Apwrix.  It  mtaro  mo.  dolar .  ^  t 

5  WMlar  to  T  114  with  too  broairtit  oat....  /• 


JONES  RARRIER  STRIPS 

Prioo  Tyva  Prtea  Typo 
M.I3  4>U1W  M.J4  9-141 
IP  9-141  .34  9-141 

M  9-14194W  .97  7-143 

.  n  7-141  .94  9-143 

•“  7-141HW  .44  19-14; 

•94  9-14lSw  .M  ^190 

.34  10-14^  .U  9-190 


PULSE  TRANSFORMERS 

UTAH— 4379  9343  4394 

...  WT^OTERN  lU^tTRIC-  DIMUS  DltlSlO 
.43  RS8494.  KS9345.  K89995.  K89RM.  K!49943.  K819141 

•31  ORXKRAL  BUKTRTC— KtTSl  tt-O-S 

;ip  JEFFCatSOK  njVTRir— <'-l3A  191R 
!94  DINION  COIL-TRIMS  TRIMS 
— ^  alM  S-nt-riSO-tA:  ZH’ini  lA  i  T  1  339431-49 


Frico 

99.44 


Typo  1 

9-UOY 

9-140KW 

9- 140 

10- 140HW 
9-141HW 
9-141W 


TIME  DELAY  RELAY 

Cailo  SIfnal  Corf..  MoHo^  IHIaoIr 

IIS  V.,  tiCycIo 

tvs  iieeoed  rMyellat  ttmo— oprlai  recura 
Mfawa-owitch  rooto<4.  19A  •  Hold*  ON 
loaf  M  powrr  li  oppllrd  •  Fully  C^ood 


AN  CONNECTORS 

IMMEDIATI  SERVICE 
PHONEt  WIREI  WRITEI  YOUR  NEEDS 


Arch  St.  Cop.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 


93 

90 

900  .001936 

830  .003 

100 

110 

130 

»s 

140 

ISO 

100 

160 

170 

510 

090 

600 

900 

030 

SIC 

.00 

.00 

.00 

.00 

I  iSS' 

II  .0099 

13  .0099 

19  .0099 

890 

7M 

00 

1  .00 

199  .0099 

16  .004 

RWiif’lfil 
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GROUND  RRICC 
LUG  CACH 


ROST 

LENGTH 


STOCK  NO.  CARACrry 
MSn.  Mas. 


3/3t  Ritht... 

.  3/3t 

.  3  31  T«R»t«. 

4*D .  3/31  Left.... 

.  1/4  T*^ - 

3/31  RifM... 

. .  3/31  Rtfkl... 

.  3/31  Left.:.. 

.  3/31  RifM... 

; .  3/31  Tep - 

^  .  3/31  TeR#*t. 

i . .  3  31  ToReit. 

i .  $/U  TeR«t. 

i .  S/U  RifM... 

.  3/31  Rettem 

k .  3/31  Left.... 

f .  3/31  Left.... 

.  3/31  RifM.. 

f .  3/U  RifM.. 

.  3/31  Rettem. 

'14*»1/4'0  .  3/31  RifM.. 

3  3/31  TeRett. 

/14*>1/4'D  ...  3/31  RifM.. 

3 .  331  Tep... 

Flu  O  Rnund  »hert  Screwdriver  edi. 

Fif.  I>  Hrxnut  SerewdriTer  ed} 

Kig  K  \  R/«iind  Sbaft. 

Fig.  F  Double  Did  Plate. 


13R7. 
3716* , 
5717. 


1R3R 

S71t 

5719. 

131 

5710 

5711 
5711 

5713 

1940 

5714 
5004 

1941 
131 
5007 

5715 
5000 

5474 
134** 

5475 
5714 


Rrimory  IIS  Volt  40  Cycio  1400  Ingylotiofi  Three  i.3  Volt 
Secondaries 


SEARCHLIGHT  SECTION 


lanuarr,  >952— aECTRONICS 


Radio-Electronic  l/(tlu€sf 


Select  your  requirements  of — 

AIR  TRIMMER  COIVDEXSERS 

From  one  of  the  largest  sources  of  supply  in  the  country.  APC's,  Butterfly's 
&  other  types.  All  available  in  large  quantities.  Write  quantity  prices. 


.  .  *.S  -  7  Hamm  ftOOM  . 

.  »  -  •  ASP17Atl4 . 

-  1  -  10  ASPMGlOt . 

t  -  IS  ASPoOttIt . 

3  -  IS  ASP  MT-t . 

3  -  IS  Talrad  «n0T0-30 

3  -  IS  Hamm  6««07e-30 

.  3  -  IS  CAIMMIOOI . 

. .  3  -  37  Hamm  1173S-1 . 

.  t.S  -  30  Camar  M430t«4  • _ 

. .  .  3  -  30  OAK  330100 

....  3  -  30  ASP33G100 . 

.  3  -  30  ASPAtH-SOI 

.  4.S  -  30  OS77S1E-3S . 

.  S  -  30  Hamm  SBL-7330S-3 .  .  . 

. . .  .  AS  -  3S  Hamm  ESA0t3O7O.37 

.  S  -  S4  Hamm  ESAO«3070>3S. 

.  S  -  S4  HammBL733«S-4.... 

AS-  SS  SKlilat  M74M«t0.3. . 

.  .  «  -100  Hamm  SBL7330S-0 

S  -100  Hamm  APCKIOO 

.  B  -140  ASP10A34S04 . 

.  .  4  -  ISO  Hamm  APCIEISO  . 

0  -  304  OAK114MS10 

*  Double  Hpec«Hl  pUtee. 

**  Adjusts  both  ends,  soaie  evaUable  w  'dust  ooter 
Fig.  A  Round  Shaft  Screwdriver  adl.  w^oeknut. 
Dg.  It  Bakelite  Knob  Ins.  Srrewdrtrer  adj. 


5/14  .  - 

9/14 . 

9/14 . 

1M  4*  O  . 

5/14 . 

5/14 . 

5/14 . 

9/14 . 

5/14 . 

5/14 . 

9/14  . 

9/14 . 

5/14 . 

5 '14 . 

1/1 . 

5.'14 . 

5/14 . 

1/t . 

5/14 . 

1/1 . 

1  1/14M/ 
5/14 

1  1/14'»1' 

9  14 


9-62  mmfd  per  aectton.  €-34  mmfd  aec- 
tione  in  series.  Double  ceramic  end  plates 
and  bearlnwa.  diam.  shaft,  5/l€* 

long.  065  Plate  spacing  end  plates  l-H” 
square. 

Stock  j  Price  00^ 

No.  5476  A  Each  TW^ 

4-22  mmfd  per  section.  3-12  mmfd  ssc* 
lions  in  series.  Single  ceramic  end  plate 
square.  diam.  x  lonf  shaft. 

«  li’e'S:  60c 


TRANSMITTING  MICA  CAPACITORS 


rA**  .0001$  I  10.000 

» D.C.  Werfclnf  Vsftsfs 


STANDARD  RRAND.  MFR.  NAME  ON  REQUEST.  OTHER  TYPES  AND  SIZES  AVAILARLE 


TOGGLE  SWITCHES 

STOCK 

NO.  MFC.  ACTION  RATINO  RRICC 

S443A  HAH  8.PJ>.T.  4A>12ST  SStf 

S2S1A  CerKaf  8J».B.T.  ItA-lSSV  35^ 


6.3  VOLT  FILAMENT  TRANSFORMERS 


OIL  FILLED  CONDENSERS 

.046  MFD— 16.000  Volt  Vitamin  “Qt\  One 
Ceramic  Insulated  Screw  Terminal  x 
3H*  z  Hlfh  Can. 

Stock  No.  5859A. 

Sfondard  Rrond.  MFR.  Noma  on  RoRiMst 


€.3  Vetta  R  4.9  Ams«. 
6.3  VeKa  #  4.5  Ams«. 
6.3  Velta  •  l.l  Asist. 


Horizontal  Half  Shell  Mounting.  1%"  x 
2  11/16"  Mounting  Centers.  2  13/16*  z 
8H*  Core  Size.  2H*  above  Chassis.  ^ 
Solder  Luf  Terminals — All  Terminals  Price 
Marked.  Each 


ifaifh  Surpius  Corp, 


52.65 


Phone:  HArrison  7-5923 


Open  Aeceunt  ts  rstad  sr  scceftaMe  raferases  seesusta.  Otliara  Pra-ssysiast  sr  25% 
I  6l  ins  I  fries  F.O.B.  diksts  ss4  auHset  ts  ehssH  withest 

■  -mm  mmwm  •  Marciissdlaa  asbfsct  prtsr  asla. 


SEARCHLIGHT  SECTION 


HAIRY  &  YOUNG  OF  MASS.  INC.  NEW  5  STORY  ELECTRONIC  SALES  CENTER  IN  BOSTON 
—To  YOU  This  Means  Greater.  Better  Supply  in  Radio,  and  Electronic  Parts! 


GERMANIUM  DIODES 

We  carry  a  complete  line  of  diodes  arailable 
for  immediate  delivery 


1N48 . 

. $  .75 

1N65 . 

.  .72 

1N48 . 

.  2.49 

1N72 . 

.  4.20 

1N51 . 

. 48 

1N73 . 

.  19.05 

1N52 . 

.  1.53 

1N74 . 

.  14.25 

1N52 . 

.  4.05 

1N69 . 

.  1.23 

1N63 . 

.  3.30 

1N70  . 

.  3.15 

1N63 . 

.  7.65 

G5A  or  G6 . 

.  2.25 

1N75 . 

.  2.85 

TRANSISTORS 

1N75 . 

.  6.66 

SX.4A 

1N64 . 

. 66 

Z-2 . 

.  17.40 

We  carry  all  Nationally 
Advertised  Brands  of  Radio 
and  Electronic  Parts. 

Tubes  and  Equipment. 

TRY  US 

FOR  YOUR  NEEDS 

RESISTORS 

V2_1_2w  5—10%  ToL 
All  standard  brands 
Immediate  Delivery 

Complete  stock  of 
I  and  JLU  pots 
lor  immediate  delivery. 


PULSE  TRANSFORMERS 

Tube  base  plug  in  type 

Hir«  art  na4«.  Rtfli  Riiality  eawpMf  »«Im  trMifaraan  wmin#  an  liyamM  earn.  Tliay  ara  talH 

la  actal  kakalHa  taba  baaaa  aai  eaa  ba  adap(a4  ta  aiaay  aiat.  Kladlv  dhtrfbata  tbit  data  ta  bay  partaaaal 
la  yaar  Claetrlaal  EaflaaarHif  Dapartaiaat  ta  yaar  Taabniaal  Library,  ta  yaar  Elactraala  Eaaibaiaat 
Bayart  aad  ta  aay  »ar»aa  wba  tbaaM  b«aa  kaawladfa  af  tMa  Itaai. 

10^  Vila 


1  TT - 

n 

j  1  1  r-i 

"  P'l  i; 

ft 

1  .li  -  - 

1  SIDE  View 

h— *0*7  aft- 

Z—  Twbt  ia»c 

rrpc  UR  Tsso 
Cada  COib*M*Tasa< 
aas  ac  acs.  omtn 


OTHER  DATA 

*->-Caaiplataly  laipraiaatad  aad  taalad. 

a— PTiyu^ty  taiall.  aiaaiarlnf  aaty  1.377*  dia.  x  1.617*  hlfb. 

a— Caavanlaat  ta  ata— aiaraly  Riaf  lata  aa  actal  taekat-HtlaiaHAaa  pradaetioa. 

a— Scbaaiatk  af  wladlat  taaaaaea  aad  eaaaaetlaa  praatad  lata  dlta  cavarlat  ta#  af  taba  bata.  Bcbaaiatic 
daalflaataa  aaebat  eaanactlaat. 

a»Tba  aalit  ara  woaad  an  hlab^trada  tattad  byaartil  aarat. 

a— ^tad  fa  taaia  af  tba  Navrt  aiadara  aad  bifaly  aaearata  Radar  aad  OlraetWa  Fladfai  EdalpaMat. 
a-^Btaadard  tyaaa^MaaafamMrad  by  Raytbaan  Manafactarint  Caaibaay. 
a— eaaatitlaa  avallaM^-laiaiadlata  dallvary. 

SUGGESTED  USES 

Blaabiat  OteMlatar.  MuMvIbratar  aad  8aa#a  Ciraalta. 
a— Wbaravar  Aaearata  Tlailaf  aad  Trfftarlat  ara  aacaaaanr- 

a^Uaaxaallad  la  akcatt  apflkatlaai  far  faaaratiaf  laar  paarar  aad  law  vaNata  taltaa. 

a— Caa  ba  aaad  la  dreaita  atlllxlat  raaatitlaa  ratat  fraai  0  ta  wall  avar  I  MC  aad  yalta  widtbt  raniina 

fraai  .06  Mkraaaaaad  ap. 

PRICE  $4*50  EACH— Immediota  Daliaery 


HRTRy  and  VOURG 

THE  (LcBC^  I  N  t  LiCT  KON  ICS 


811  Boyston  Streat 
Boston  16,  Moss.  CO  7-4700 


A  few  of  Our  Many  Specials. 

SHIELDED  SCOPE  TRANSFORMER 

Prf— llfV 
Sec— t4te-IMA 

@1” 

>l/*Uch 
1 1/4*  dMp 

Amphanol  80  C  connactoia . S.lt  ta. 

MICA  CONDENSORS 


GR  371 A  Pol  2000  ohms  15W . S1J5 

GR  214  Pot  1000  ohms  lOW . S1.25 

Westinghouse  NA-35  3" 
round  sere— 150  V  A.C.  $5.95 

H«nii*UcallT  sralsd — low  powor  audio 
transiormor 

Primorr  800  ohms  at  ssro  MADC 
Sscondaiy  0  ohms  at  toms  .79 

U)l— lOOV 

molded  paper  waxed 
diffed  capacitors 
$.05 

Hi-Q  Induct  choke 
Vi  mU.  rating 
$.99 


Jan  832  A 
*6” 
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from 
k  the 


LARGEST IHVENTORY 

^  IN  THE  COUNTRY 

^  '  ff;-  over  3,500,000  to  choose  from  -cs 


We  Invite  Inspection  of  Our  Complete  Line  of: 


CONNECTORS 

AN  •  UG  •  UHF  •  PL  •  SO 
ARC  •  NAF  •  K  •  BRITISH 


- WIRE - 

ANJC  48  •  ANJC  76  •  RG  COAX 
Shielded  •  Twisted  •  Multi-Condpctor 
Bare  Tinned  Copper  •  Shield  Braid 


—SWITCHES— 

AN  Toggles  *  Micro  •  Push  Button 
Switchboord  •  Rotary  Selector 
Circuit  Breakers 


-RESISTORS- 

JAN  •  CARBON  all  Wattoges 
Wire  Wound,  Fixed  &  Variable 
Potentiometers  *  Rheostats 


- RELAYS - 

LEACH  •  ADVANCE  •  ALLIED 
CLARE  •  POTTER  &  other  JAN  types 


— HARDWAR 

Screws  *  Nuts  •  Self  Locking  Nuts 
Washers  •  Solder  &  Solderless  Lugs 
Rivets  •  AN  Clamps 


CAPACITORS 

Mica  •  Oil  Filled 
Ceramic,  Fixed  &  Variable 
Bypass  &  Electrolytic 


TUBE  SOCKETS 

Molded  &  Wafer  4  to  1 1  Prong 
Miniature  7  &  9  Prong 
Commercial  and  JAN  Types 


WRITE,  PHONE  or  WIRE  Your  Needs  AT  ONCE 


-TELEPHONE- 

BEekman 

3-5780 


Prices  quoted  on  request;  simply  state  type  and  quan-  SEND"" 

titles  required.  All  inquiries  receive  PROMPT  AT-  for  OUr 

TENTION.  Industrial  needs  served  ACCURATELY  and  CATALOGS 
EFFICIENTLY.  _ 


ELECTRONIC  SUPPLY  CO. 

6  WEST  BROADWAY  N.Y.7,N.Y. 


ELEaRONIC,  TELEVISION  &  RADIO  COMPONENTS 
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Januarr,  >952— ELECTRONICS 


SEARCHLIGHT  SECTION 


PRECISION  RESISTORS 

TIim«  ar*  tUMartf  aianafaetiir*:  prieM  rMk«l«Mly 
\0m.  AH  ar*  kr«a4  aaw.  aaa*la4Mttva.  aaa*Mtaf 
wira^waitatf  tma.  InMatHIva  ta  wMa  Nwparanwa 
vartatfaa*.  Sina  aa«  li»ta4  Maw  aM  raailhr  Aa 
«a4a  at  pjr  aarlaa.  aatf/ar  taralM  arrwitaaiMit  at 
a  fraatlaa  al  tha  east  al  aracitlaa  rafittart  aaallaMa 
•NawNara. 

SAtK  1%  WMAL  %,H 
IQOH  IC  WMAL  .M 

FOLLOWING  sizes  Atl 
35#  oocii;— $37.00  par  100 


FOLLOWING  SIZES  ARE 
35#  aedi;  $19.50  par  100 
2m  2%  WW5  I  7.6K  1% 

UK  \%  wwi  I  6SS0<Aaar% 

MK  3%  WW4  I  AX  14 

^AOK  1%  WW4  I  4  6K  1% 


74975  olunal%  WW4 


lAX  1%  WWA 

1497Aohnial%  WW9 
13  AX  1%  WWA 

lOK  1%  WWS 

lOK  3%  WWA 

lOK  3%  WW4 

8K  1%  WWI 


FOUOWING  SIZU  ARE 
15#  aoch;  $12.50  par  100 

5%  WWI  I  280  *  1/1^  WWS 

1%  WWA  I  273  •  1%  WWA 

\%  WWA  I  SAAohma  3%  WWS 


I  Clara  lOlOOOS.  D.R.8.T.  MWatara 
•fpa.  Doll  140  otea.  win  aporata 
fTM  10  V.D  C.  or  30  V.A  C.  .3S 

1  MtataMira  ralaT  RBM#AAAM.  OFDT 
plua8.PB.T.  Noroalljr  opao  aoll  9AO 
oanM  12-34  V.D.C.  .»» 

f  Tbarmal  Vanraai  trpa.  Tima  Mar 
ralar.  H.P.S.T.  Cotf  100  ohma  24 
v.u.C./A  C.90  aaaoiMl  Oalay.  .94 

I  Alllad  lypa  B/X.  Oparatra  oa  13 

V.D.C.  CaoWaiaS  PX.T  Bmalloltr  .AS 

I  OwcdlaB  #A4430  trpa  B3.  Doll  34 
VDC.  IM  okm.  MTf  daty  douMa 
liraat  nnniirrit  .AS 

4  I  aaoh  typa  SOSA.  Marttag  ralay.  CoU 
S4  V.D.cT ooll  MMafRini  10  oam  la 
wmim  wlU  SO  oAm.  IS  Watt  SoldtaB 
naHtiima.  Vary  baaTy  aoBtaata.  UA 
and  1*C  plaa  boUlaf  aoataat  .AS 

t  OoardlaD  tlma  dalay  lalay.  34  aolia 
300  ofeLBW  aoO.  CootaatamaAa  I. 
braali  1.  Dalayad  itahtai  affaatad  by 
four  I'dlanMlar.  H*wlda.ooppartKifa 
undar  an&atnra  rod  oC  ooll  .AS 

•  OE  #B10SCAA.  Coll  9000  oAsW  will 
oparata  oo  AMa.  Contaeta  doubla 
braat.  doabla  tbrow  .as 

A  laarti  typa  1337  laiay.  Btafta  polo. 

dottbla  braaA.  Oofl  24  V  DC.  ISO  ^ 

4  Taia^aa  typa  ralay  1452—1041. 

D  Fd.T.  Cootaota  dopblad  for  poal- 
ttva  aetloa.  Oparmtaaoa  7  MA.  Cod- 
taata  praaaara  aad  amatura  tbrow 
tally  ad’uatabla  lairianatad  oort  _  .a$ 

IS  Allied  eoBtml  #BOY-XS  ooll  AV  D  C. 
aontaoli  D  P.D.T.  phia  8.P  8  T.  N.C. 
hrary  oonUeta  SS 

TRANSFORMERS 

praaafit  a  varMy  al  Trantfaraart,  tkakaa.  ate., 
la  aacplaa.  aaaia  laHabla  far  rmaH  pradaetlaa 
«,  ar  labaratary.  MparlMaatal.  ar  raplaaaaiaat 


POWER  TRANSFORMERS 


150K  5' 

A4.5K  1 

26  5K  1 

17  SK  1/10 

15K  S 

3  AX  A 

SMohma 
47A  • 


FOLLOWING  SIZES  ARE 
10#  aoch;  $0.50  par  100 

AS  M  ohma  M%  WW4  |  4J  ohma 

33.39  *  1%  WW4  I  S.M  • 

13.A3  «  WWA  I  SA  • 

USAS  •  1%  WW4  I  f'L  . 


1  V.C.T.  ISO  MA.,  S.  OV.  I 

_ V.  •  4.AA~hali8Wtypa 

Bliss  Prt.  IISV.  6o»al|aKSAJltt 
8aa:  600  V.C.T.  MO  MA. 

64V.  G  AjLs4V.  G  4A 
6.0V.  G^A.  OiaDdaid  8hNl 
OhaoMMaMoa  4.as 

L3flS  MaHtpia  aaetlBa  Pewar  tnmtormer 
PrTim.  AO  oGw 
8ae:  lOOOV.  CT.  G  100  MA. 

SOOV.  C.T.  G  100  MA. 

A.OV.  G  AA..  5.0V.  G  2A 
e.AV.  gIa..  13V.  G  lA 
Fall  ahaU  ar— traatlna  with  lead#  4.93 

L4SA2  Oaaiihaeopa  ar  T.V.  traatformar 
PrTTliv.  00  ayalaa 

8aa:4iOOV.  G3MA 

3.SV.  G  6  Amparaa 

HeaMd  la  hanattoany  aaalad  aaaa  A.U 

L1113  Haary  daty— Power  TraBaiermar 
Prt:  IISV.  iO  ayelM 
8ae:|OOV.aT.  AOOMa. 

S  .SV.  C.T.  lOA. 

Hoawd  ia  Mitidad  matal  aoatatoar  S.9A 

4#7XI  Famar  TraaalarBMr 

SV.  G  AA.. 

BhMiad  ta  MUI  apright  a  aa  ^  3.4i 

LAASA  oiMabaaepa  ar  tS.  Fovar  Trana- 

SO  ayaiiB,  83AV. 

Baa: MiOr.  g lOMiCc.T.  110 MA. 
riv  aIa..  A  AV.  G  6A. 

6rVL..k.AV.  G  l.rSA.. 

|V.  G1  7AA.. 

S.iv.  G  A.S  A., 

Hwaatleally  aaalad  wHh  peraatata 
inataaiad  atad  tarmUiala  4.9S 

L31AS  Baary  daty  malMpla  tappad  Plata 


44  ohma  1%  WW4 
S.94  *  A%  WW4 

S4  *  A%  WW4 
3  Ad  •  H%  WW4 
.39  *  A%  WW4 

.2A  *  A%  WW4 


RELAYS 


i3Aamp..OoUia  V4>.< 


roltagaaaa.  AU  laolantHa  Inanlattoa. 
Waaiarp  EtoeCrla  #D-16687S.  TNa- 
pbooa  typa  relay.  D.P.D  T.  ptoa  D.P. 
B.T.  oormally  open.  Ptaa  D.P.8.T. 
DoramUy  loaad.  Haary  data  anataatt. 
CoU  ISO  ohma.  Opantaa  troai  S-13 
V.D.C. 

TalMhOBa  Typa  Belay.  8.F.D.T.  ptaa 
B.P^.T.aarmaUy  opao.  OoO  100  ohma 
10-13  ratta  DC. 

OeoaittraaabmtBlatqri  Belay.  8.P.D.T. 


meaaoraa  H'll'ilH*.  CoU  llOohM. 
Baally  by  mcau  of  two  thiaadad  hoMa. 
Oprratca  with  taa  thaa  IH  V.D.C.. 
eaa  ha  aaad  an  plate  r^ay.  Oparataa 
with  leai  thaa  15  mlUamp>fea. 

OB  iniOAFA  AnteDDa  awttaborar 
relay.  D  P  DT  CoU  28V  D.C.  1000 
ohma.  laolaDtlte  loaaiatlon 
AUao-Bradley  type  BA  Starter  rNay. 
CoU  24V  I>.C.  100  ohms  50  ampsree 
oMtacta  8.PB.T.  oormally  open 
Sqoara  D  type  BA  Starter  Relay  CoU 
34VDC.  AO  ohma.  Cootaeta  8.PB.T. 
BormaUy  opea.  AO  amperca 
OB  AlOOFA— D.P  DT.  relay  aoll  10 
V.D.C.  lOA  ohiM 

6V.D.C.  eott  AO  ohma,  fully  adtaatable 
aootaeti  8.P.B.T.  oormally  open,  plus 
8.F8.T.  normally  eloaad.  adjualabla 
aprtag  aoaiaat  praaawa.  doMd  aoppar 
bladtag  poaia.  iMudsa  a  AOO  <4ud  SO 
Walt  maMlnr  for  oparatloa  oa  110 
Volta.  D  C.  ooll  ooaaMa  of  1000  ft.  of 
#34aolldaoamalwlra.  Mouatadoa  H* 
baMta  baaa  6  H'kAsH  *. 

RCA  Vaeuum  ralay.  RNay  aoataeta 
will  break  SOOO  votta  aad  aarry  10 
airpareB.  Soleoold  maMtrnoa  300 
ohma’  34  rolti  D.C.  aseeUaat  R-F. 
aoleona  relay 


14A0V.C.T.  300  MA. 

940V.C.T.  110  MA. 

AAOV.C.T.  130  M  A. 

Opea  moantlnj  with  wUe  leada  6 

L3IA4A  Prt:  llOV.  SO  eyGaa 
8ae:iSV.  g  .OOIA 
S6V.  G  OOSA 
ASV.C.T.  G  .903A 

nwiaallimiy  aaalad  la  matal  east 
with  PorealalD  laaBlaiad  atad  larmlaala 
#ux-mic 

Prt:  llAV.  400ayelai 
Baa:  SOO  V.  G  ITS  A..  1780  V.  Teat 
HarmaMaaiiy  laanlatad.  aaalad  id 
matal  asaa  with  pnrnelkin  HwiTated 
•tod  tarmlnala 

HEAVY  DUTY  PLATE 
TRANSFORMER 


noahWdad  with  paretlata  loaalDiM 
lermtaala  13*  huSTSH*  wtda.  13*  „  „ 
leogth  *♦••• 

laas  Tapped  llDt  TRANSFORMER 
r  AD  auto  traoNormar  tor  tboUMiMit  of 
uaaa  with  iba  toUoertM  tape  M  60 
eyelea.  Tapa  wired  to  mM  aod  Mmala 
<>etat  plugs;  110. 122.  300.  330V.  oyjr- 
all  dtmeoalooa  AtfuH*.  VoahleMed 
typa 

FILAMENT  TRANSFORMERS 

14133  Prt:  llAV.  60  cvalea 


14133  Prt:  llAV.  60mlaa 
6  3  G  r6A  . 
lAV  G  4  MA 
lAV.  G  4  MA. 

Hermetically  seated  to  mstal  oaM 
with  rnrnslalii  *r»»*“*^  atad  tarml- 
Dais.  _ 

L3IA4  Hsary  duty  niamaot  tranafonDar 
#631 

Prt:  llTV.AOeyetes 
Baa:  18V.  g  AA..  lAOOV.  teal  opea 
6  3V.  G  AA..  lAOOV.  test 
mouatlag 

A  OV.  mix  ,  lAOOV.  Teal  with 
wtrs 

A  OV.  g3A..  2000V.Taallaada 
A  OV.  G  AA  .  AAOOV.Taat 
UBabtelited  typa  ^  2.9A 

14133  ITlamsat  tnuastonrer  with  high  rolP 
age  loBulattoo 
Prt:  llAV.AOeyatea 
Bee.  6  3V.  G  7  AA..  1500V  Teat 
3  AV.  G  4.7AA..  7A00V.  Teat 
2  AV.  G  6  0  A..  AOOOV.Tcat 

•  6  TV.  G  .73A., 

•  7.AV.  G  .77A., 

•  I  2V.  G  ASA., 
no.gv.  G  1.0  A.. 

*No4  GmollaDsoua 

Hogaad  Id  beroMtlaDUy  asalsd  eaaa 

with  ■ntasrnr  ramie  tarmlDals  3.Ji 

10  STATION 

INTERCOMMUNICATING 

SYSTEM 


Aa  aaasaal  afsrtaf  la  a  IA  ctitlaa  hrtwaamaaal. 
eattai  tyrtM  far  faetary  aad  IstsraGaa  saaaaal. 
satiaaft. 

BGIt  far  the  U.  X  Navy  Typs  l-A  fsr  IIA  valt  AD 
eyala  spstadaas  wRti  tba  MMat  aatstaadiag 
fsatarss: 


Prt:  230/440V.  60«yaise 
Bar:  440V.  G  7.7A  AMPB 
440V.  G  7.7A  AMPS 


Oparatas  laANMaally.  asd  caparataly,  by  atah  bat* 

taa  saatral.  IA  Mk*cUtfani. 

Pllat  llflit  MaatWeatiaa  af  aaoh  tabstaHaa.  aa  mastar 

usiL 

Trassfsrmer  eaapM  AVA’i  la  pash  pall  ta  pravfda 
at  ta  I#  watt  aatpat. 

AmplHteatlaa  pravlAad  by  2*ABL'»  trainfarmar  saa. 


A  bipk  eattaps  test  pawer  traatfsnasr  pravMlap 
AlaaMst  sad  Mats  vsHsh  ta  all  ate  tabaa. 

Haydaa  24  R.P.M.  Malar.  It  VAC  aetaataa  tba 
•arttali  wklab  blinks  allat  Habt  alanp  aaab  sab* 
statlaa. 

Jsnsaa  typa  NF  III  A*/%*  Mpb  Adallty  spaahar, 
Waatbarpraafad. 

Tabaa  aad  aaSla  transfarmars  waaatad,  aa  a  aback 
praef  sab-ahasaH. 

Eatira  aalt  aiaaatad  In  a  stardy  pray  Aalthad  steal 
aaMaat  lA*  x  il*  x  IX  Waipbt  46  tba.  aaL  Eaak 
paahad  la  eraadaa  arata. 

TMa  aalt  la  prtead  at  a  fraetlan  af  arlflaal  fawrn. 


Price  $59.50  each 


nat.  Qaadman,  (BrlHab  aiaMl  klpb 

pataad  la  waaiaa  arata. 

caMaaL 

Price  $6.50  each 


W«  havu  uibttantially  larg»  qyaniitht  oF  d»$irahlu  alactfoiiic  moHriah  mt  hmrgmin  prk»$  in  our  entahtuo  #t05. 

To  obtain  •  copy  plouto  writ*  to; 


EDLIE  ELECTRONICS.  Inc 


1S4  GREENWICH  ST. 

New  Yerk.  N.  Y. 
Tolephoee  Dl  *.3143 


ELECTRONICS  — .toaeory,  1952 
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SEARCHLIGHT  SECTION 


HARD 
TO  GET 
ITEMS 


•  Radio  Tronsmittors  Roeoivort  Phono, 
CW,  MCW.  Fro^oncr  rang#  14  to  1S4 
mco.  Modol  AM/FRC-l.  Output  opproxi- 
motoly  250  watts. 

•  TDE  Nary  Bodol  radio  transmittors 
with  230  Tolts.  D.C.  powor  svpply*  coin- 
plot#  with  tuboB,  ro^y  for  oporcrtSop. 

Now. 

•  8F  Ships'  radar  units  comploto  with  all 
compononts. 

•  TCS,  ^tim«  typo  Nary  and  mobilo  typo 
tronsmittors-rocoiTors  comploto  with  ro- 
moto  control*  ontonno  coil,  c^los,  hoy. 
microphono,  for  110  oolt,  A.C.  and  12 
or  24  Tolt  D.C.  Rofinishod,  ^ockod  out 
and  quarantood  lor  oporation. 

•  ET-I023-D1  Badiomorino  Corporation  tolo- 
qroph  transmittors. 

•  BC44t  ~  BC-312  unconoortod  rocoioors 
for  24  ond  12  oolt  oporation.  Chockod 
out,  oxcollont,  guorontood. 


•  LM-15  Froquoney  motors  (Nary  Torsion 
of  BC-221  AJC.)  with  m^ulation  cmd 
A.C.  powor  supply. 

•  MOOA  Tost  sots  for  SCR-2St. 

O  Tolophono  or  powor  lino  insulators, 
glass  Homingray  No.  40,  hoary  duty. 

•  W-110  B  Army  Sold  tolophono  wiro. 


O  Link  radio  transmittors-rocoirors  1400 
including  romoto  control  and  ontonna, 
roconditionod. 

o  Unk-50  UF8  transmittors,  rocoirors  in¬ 
cluding  romoto  control  and  ontonno. 
Now. 


I  linos.  RoconditiMiod.  Uko 


WE  HAVE  OUR  OWN  MANUFACTUR¬ 
ING  AND  LABORATORY  FACILITIES 
AND  INSPECT  AND  GUARANTEE  ALL 
ITEMS  BEFORE  SHIPMENT. 

COMPLETE  TECHNICAL  DETAILS 
AVAILABLE.  QUANTITIES  AND  PRICES 
WILL  BE  SENT  UPON  REQUEST. 

SPECIAL  ATTENTION  GIVEN  TO  ALL 
EXPORT  ORDERS — LICENSE  APPLICA¬ 
TIONS  EXPERTLY  HANDUD. 


French-van  Breems  Inc. 

375  Fairfield  Avenue 
Stamford,  Connecticut 
Telephone  48-9231 
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JmMiy,  I9S2— ELECTRONICS 


SEARCHLIGHT  SECTION 


SCR  300 

WALKII-TALKIE  normal  rang*  1  miln  Of 
moro  dopooding  on  oporating  cooditioM. 
Frtguciicy  rang*:  40.0  *o  40  0  met.  Braod 
MW.  Comploto. 

R.4/ARR-2  RECEIVER 

04-50  mcs.  Orond  now.  COMPLETE  WITH 
RACK  AND  CONTROL  BOX. 

AN/CRT-3 

EMERGENCT  RADIO  TRANSMITTER.  T-T4/ 
CRT-5  DUAL  FREQUENCT  OPERATED 
TRANSMITTER  Operotn  on  botk  B200 
kc.  and  500  ke.  Powor  oatpnt  W. 
on  500  kc  and  Z  W.  on  0200  K(.  BRAND 
NEW.  COMPLETE  WITH  PARACHUTE. 
KITES,  LAMP,  BALLOON  and  GENERATOR. 


TEST  EQUIPMENT 
Complete  Line! 
Signal  Generator  804-C 
DuMont  224-A  OocilloKope 
1-77  Hickok  Tube  Checker 
1-208  FM  Signal  Generator 
RPC  Model  644  Multimeter 
Ferris  Mkrovolter  Mod.  18-C 


IE-36  (New) 
1-122 

1-139  METER 
1-212 
1-222 
TS-3/AP 
TS-5/AP 
TS-10B/APN 
TS-19/APQ  5 
TS-24A/APR-2 
TS-34/AP 
TS-36/AP 
TS-61/AP 
TS-62/AP 
SL-1  Slotted 
Line  Test  Set 


TS-IOO/AP 
TS-102A/AP 
TS-lll/CP 
TS-126 
TS-127/U 
TS-170/ARN-5 
TS-175/UP 
TS-182/UP 
TS-184A/AP 
TS-204/AP 
TS-250/APN 
UPM-1 
(Complete) 
WE  I  193 
Range  Calibra¬ 
tor  1-146 


Cobir  Addrrti  COtKCT 


■  Lobie  iiaoreti  C.UCies.1 

SUBICr  TO  PRIOR 


MODULATOR  UNIT  BC-1203-A 

With  Coupliiig  Hcods  BC--120I  R  BC-1202 

RCOB4  IFF  EQUIPMENT 
ComplBlt.  Brand  new. 

AF$<>4  CompUtG  Ro4or 
Mork  IB  ComplGtt  RoBor 
APS-B  Compktt 

RECEIVERS 

APR-4  APR-5 


HEADSETS 

HS-3t  t  HS-33  Brand  n«w. 
MK.20A/UP 

Brand  n«w.  IndividuoHy  Boxtd. 

televisiotTc^ra 

3S0  line  resolution.  Easily  converted  to 
present  RMA  standords.  Circuits  avail¬ 
able  with  camera.  Complete,  like  new. 

SEE  COLUMBIA  lUCTKONICS  AD 
ON  PAGE  544 


TEST  EQUIPMENT 


HI-POWER  DUMMY  LOADS 

X  Booid.  IVh"  s  H”  guido.  cboko  or  plaia  Uemga,  diialpalaa  SU  woMa  oraioga 
power  eoDtiiiuoaalT  to  ullU  odr,  V8WB  loan  than  I.lt  betwooM  7  and  10  XM& 
wei^t  SVh  poanda. 

X  Baad.  Vh"  x  I"  goida,  cboko  ilaago,  diialpataa  2S0  Wotti  arorago  powor  com- 
ttonondy  to  ittU  air,  V8WB  leoo  than  1.16  botwoon  IJ  s  124  KMC  wolgbt  3V4 
poondo. 

X  Bond,  IVb**  s  H"  guido,  plain  ilango,  dioaipotoo  200  watte  arorago  powor  con- 
ttouonsiy  to  itiU  air,  VSWB  looe  tboa  1.16  botwoon  7-10  KMC.  woighi  814  poondo. 

X  Band.  114''  s  H"  guido.  plain  ilaago,  dieeipotoe  150  watte  arorago  powor  com- 
ttooouaiy  la  atiU  air.  wolgbt  2  pouade  4  ouneoe. 

S  Bond.  Hh"  >  8"  guido  dlaalpatoe  1400  watte  arorago  powor  to  attU  ab.  VSWl 
lore  than  1.16  botwoon  24  to  3.7  KMC,  cboko  ilango,  wolgbl  13  pouade. 

TS-30.  X  Bond  Powor  Motor,  moaeuroo  1  milliwatt  to  1  watt  el  X  Bond  arorago 
powor  ior  H"  x  114"  waro  guido, — 820040. 

TS-156  S  Bond  Signal  Gonorator  and  Powor  Motor. 

X  Bond  Froguoney  Motor,  8,500  to  9400  mogocycloe.  diroet  roodtog  wllkto  26  mogo 
cycloei  within  4  mogacycioa  with  corroctloa  chart.  Traaemiaeioa  typo  tor  H"  x  114" 
wore  guido. 

X  Bond  Posror  and  Ftoqnoncy  Motor  ior  8400  to  0400  mogoeydoo  moaeuroo  1  to 
1.000  mllUwatia  arorago  powor.  Tho  iroquoncy  motor  le  dlrocl  roodtog  wUhto  26 
mogoeydoo  and  within  4  mogoeydoo  with  eorroction  chart;  rnmmorritil  oquiralont 
oi  T8-230  B/AP. 

T8-33/AP  X  Bond  Froguoncy  Motor.  8.700  to  8400  mogacycioa. — 816040. 
TS42/AP  X  Bond  Echo  Bax,^16040. 

TB-llO/AP  8  Bond  Echo  Box.— 816040. 

TS89  Voltago  Diridor.— 83040. 

T8-12/AP  (Unit  2)  X  Bond  alottod  lino  with  adaptore  and  proboo — 817640. 

TS-lOO  Syacbroeeopo 

T-86/APT4,  300-1,600  mogoeydoa  Noiao  Modnlatod  Tranaaiittor,  40  watte  C.  W. 

Warognido  Bolow  Cnt-Oii  Attoanotor  L  101-A.  U.  H.  F.  Conaoetore  at  oodt  ond. 
calibration  30-100  db.— 825.00. 

AmpLUlot  Strip  AM88A/SPB-2  coataina  L  F.  ampliilor,  dotoetor,  ridoe  ompllflor, 
pulao  otrotchor  and  oudio  ampliilor  and  Roctifior  Powor  Unit  PP-1S5A/SPR-2  band¬ 
width  10  mogacycioa.  cantor  iroguancy  30  mogacycioa.  eondtirily  60  microrolta 
ior  10  mlUiwalla  output.  Powor  aupply  80/116  V  ac.  60-2,  800  epo  14  ompo.  Sand 
ior  aehomattc— 84540  laaa  tuboe. 

Tuning  Units  for  APR-4  Roctivor 

TN  18  30-80  mogocycloe  TN  18  300-1,000  megacydoe 

TN  17  80-300  mogocycloe  TN  18  1.000-2400  magoeyclaa 

TN  54  24008400  magaeydao 

ELECTRO  IMPULSE  LABORATORY 


62  Whit*  StTMt 


R8d  Bank  6-0404 


Rod  Bank,  N.  J. 
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SEARCHLIGHT  SECTION 


CALL 


CREDDA 


MU  6-4164 


Accredited  WESTINGHOUSE  Distributor 
and  Clearing  House  Extraordinary  — 

FOR  THE  BIG  THINGS  and  the 
*VITAL'  LITTLE  THINGS  in 

ELECTRONIC  COMPONENTS  &  EQUIPMENT 


Accessories 

Adapters 

Ammeters 

Amplifiers 


•Bearings— 

Aeronautical  M  icas 

•Bearings— Industrial  Motors 
•Bearings— Precision 


Gauges— 

Frequency  Meter 
Geiger  Giunters 
Generators 

Intercoms 


Solves  your 

production  problems 

Solves  your 

distribution  problems 

Send  for  our 

buiietins 


*Cablc-R  G 
Capacitors 
Chokes— Filter 
•Circuit  Breakers 
Communication 
Systems 
Condensers 
•Connectors— U  G 
Crystals 

Diodes 

DynaMotors 

Electrolytics 
Equipment— Precision 

Filters 

Formvarwire 


Oscilloscopes 

•  Potentiometers— 

Types  J-JJ-JJJ 

Radar  Sets 
Relays 

•Resistors — (JAN) 
Rheostats 

Selenium  Plates 
Speakers 
•Switches— C  H 

*  Switches— Toggle— S  T 

•Tubes-J  A  N 
Tubes— Industrial 

'  Wire— Aeronautical 
SRIR 

Wire— Hook-up 
Wire— Magnet 


GO  RIGHT  TO  THE  SOURCE,., 

Your  answer  in  a  matter  of  minutes! 


THE  ONE-CALL  CLEARING  HOUSE 

Immediate  Action!  .  MU  6-4164 


oil  CONDENSERS 


A  2  MFD.  SOOO  VDC 

»>»•»» 

S  MTD.  too  VDC 
cr  70  BIFF  tOSK 
with  BrackaW.  IlM 
100  MFD.  ISOO  VDC 

_ t27.}0 

BATHTUB  COHDEN- 
BOBS  CPSSBtFFSOtK 
.SMFD— tOOV.  .  S.t4 
STANDABD  BBAND 
•  INNERTEEN 

CAPAcrroRS  smfd 

SOOO  VDC  sit*  12"  X  4"  x  12".  SSS  each 


19  WEST  26th  STREET  •  NEW  YORK  10,  N.  Y. 


HAYDON  I 
SYNCHRONOUS 
MOTOR 
no  vjt.c. 

W  RJ>J4. 

3.6  WotU 
$2.47  each 

2.2  watt  1-120  RPM . $1.68  ooch 

Minimum  ord«  S  placM  on  srachtottoiu 


WESTON  WATTMETER  Modal  641  04 
KW  250  V . $23.85 


Rheostat  Typo  J  ISO  Ohm  SO  Watt 
#S381 . $2.1S  ooch 


LINE  CORD  AC  monuiaetured  by  GX 
molded  rubber  pluq,  12'  lengths. 

$25  pet  100  pcs. 


AmpUlier  Nary  Modal  CM  21103  lot  Syn- 
cro  egulpmeni,  completely  new  with  Al¬ 
lowing  tubm  2— OU,  1SSE7,  1— CFO.  I— 
OHS,  1— 5D4  mado  by  Bandix . $24.05 


UG  Connaclora  UG  552U  . MOO  each 

UG  t/U .  .05  aadi 

5-lSP  . 40  each 


Relays,  mid.  by  Sigma  12  volts  DC. 
S.PJ).T.  sUo  2V'4"  X  IH" . $.77  ooch 


BUS  FUSES 

INDUSTRIAL-TUBES-RECEIVING 

Rolayx  and  othor  EloctronJc  malorlol  am 
ovaflablo.  Bond  ux  your  ingufriu. 

No  Risk  to  You 

All  Material  Offered  Brand  New 

LEONARD  GREENE 

3B1  Tremont  St.  Boston,  Moss. 
Phone  HAncoefe  6-4794 


SURPLUS  ELECTRONIC  SPECIALISTS 

We  invite  your  inquiries. 

Write  for  our  lotost  littingt. 
NORMAN  ELECTRONIC  SALES 

1950  S.  State  St.  Chicago  16,  III. 
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[&  ELECTRONICS  SUPPL^I 


Csapare  Tlwse  Sirplis  Bargaiis! 

- TRANSFORMERS - 

FILAMENT  TflANSFOflMCIt.  •  Tott.  5  unpi 
no  Y.  to  cTTlm  prlmarr.  High  i  S%* 
W14«*  1  2H'  <1«^0.  Sblpiiinf  wt.  ••lb*.  Brtful 
new  . ii.ta* 

la.V  FILAMENT  TRANSFORMER.  Tnpord 
At  13.  12.  n.  10,  0  At  8  AmpA.  Mfh  i 

2H*  wide  1  IV  RbP-  «t.  OH-lbA. 

Krmml  new  .  $I.4S* 

M-WATT  MODULATION  TRANSFORMER. 
Mntrhed  I  807  #  cfm  AB  to  007  OlSAi  C  RF 
or  0000  ohm  RF  LoaiI  S'  high  x  S'  wide  x 
4'  deen.  8h!>  Wt..  12-lbA.  Hrmad  new  H.OS* 

•-V.  VIBRATOR  TRANSFORMER.  Output 
MO  fwlM  ft  IM  ACBiM.  Hrand  pew.  Mxev; 
4%*  high  x  8-1/10'  wide  x  1%'  deep.  .81.40* 

FILAMENT  TRANSFORMER.  1*4  Tolta.  10- 
Ampn.  00-r?''l«  prlmArr  In^ulAted  0000 
rolta.  S'  high  x  m'  wide  x  S'  d««p.  Ship 
ptng  wL.  8-lb* . •8.00* 


WANTED— WE  PAY  TOP  DOLLAR  FOR: 
All  Jypt  AIRCRAFT,  RADAR.  RADIO  SITS, 
COMPONENTS,  OYNAMOTORS  mm4  Aot*- 
citod  ERuipwioiit  oycli  ot  ART«1S*t  BC>411*t, 
Tost  Eqwipmofit,  Etc.  Prompt  Ropiloo  to 
•II  InqulrlM! 

rNEW  STANDARD  BRAND  CHOKES — I 
SWINOINO  CHOKES  I 


0-40  17S  100  I2.7S* 

0-M  SM  to  8.2S* 

I  0>2S  200  100  4.0S* 

0-tS  800  00  SSO* 

0-SS  800  00  SJS* 


SMOOTHING 
000  4^* 

200 


AM  Coio  Wt. 

»V  Cloand  a  s 
SKY  r.lMOd  4.S 
2KY  ClMd  S 
SKY  CiMd  18 

SKY  OwM  9H 

try  cC^  28 

tOKV  OmwI  W 

CHOKES 
2KV  CIsHd  4 
2KV  Om  2 
7KV  efa^  SO 


SKV  Oam  4  : 

4000  cCm  0 

SKV  CloMd  14 
ISKY  CloMd  40 
LSKY  CloMd  IS 


BC442  ANTENNA  RELAY.  CiMtAlao  SO  M«fd. 
SOOO  Volt  vAcuum  c-oodeoaer  ABd  0  to  10  Aoip 
Rt*  meter.  With  Amenno  trniMfer  owlt^.  Ua^* 
mitt  to  iToeIre  IlrAod  new . $8.80* 


8070C.  3S'  high  x  S-S/IO'  wide  X  IT  de«p. 

HhipiMng  wt.,  2  lb*.  Brxod  new . /S4* 

WARNING  BELL.  S4-rolt.  S'  dUmeter.  Rbtpp^ 
weight.  S-lb*  Rrmad  new . tt.OS* 


BCMi  Aotenax  Tuning  Caba.  (’onUtao  bond 

switch  and  cnllA  BrAitd  Oew . 82.48* 

AS-65  ANTENNA.  APQ-SA.  ConpletA  with  7 


new  . lA.tS* 

C03I8A  CORO  for  rooiPHting  ThroAt  Mike.  Ha-< 
JK4M.  niigg  And  KW141  V  Bwltch.  $1.88* 

NON-INDUCTIVE  RESISTORS.  IRC  type  MTU 
100-WAtt*.  All  hrABd  new.  ISH-lnchee  long 
romiriete  with  lug  tormlBAla.  ATOlUble  in  qunn- 

titv  In  O.l.  72  And  120  ohnie . $8.80  eo.* 

RC2M  RADAR  ANTENNA  PAit  of  8CR-7t7. 
lirABd  new.  rrAted  Aod  reody  to  Ahlp.  Appmx. 

wt.  3.T5  lb* . MO.SO* 

MQ  I48F  INVERTOR.  BrAOd  oew . 

Taed.  gnotl  condltlnn - tZS.Ot* 

ATTENTION  PURCHASINQ  AGENTS:  We  hA^a 
thoiUAndt  of  Item.*  la  etork  doc  lleted  here.  Betid 
us  your  reaulrementa  And  we’U  replt  promptly. 


EXPORT  INQUIRIES  INVITED 
Wa  carry  An  unimiAlly  loroo  Meek  of  Airline 
Etuipment.  Teet  Egelpaieot.  Roior  Seto.  etc. 
Write  fer  eur  lew  prim  And  eomplefe  Infer- 
mAtien.  We  forniah  Immedlote  antwera  to  all 
Ingulriea.  Wrlto  todoyl 


- 1  ALL  ITEMS  AVAIL- 

IMPORTANT:  ABLE  IN  BIG  QUAN- 

Send  30%  dapoalt 
with  All  ordera. 


All  marehOB- 
diae  Bid 
prleea  loO- 

Ject  to  prior 
tAteorohofifa 
At  any  tima. 


V  &  H  RADIO 

I  Dapt.  E-ll. 

203S-37  W.  Venice  Bhrd. 

I  Lea  Anpelea  8.  CAllfernIe 


THE  BEST  IN  ELECTRONIC  SURPLUS 

AVAILABLt  raOM  OU»  STOCK  fOK  IMMtDIATl  DlUVSKY 


TRANSMITTERS 

T4  VUV.  With  Modulator 
HD  1  PHr.  and 
l*P-i;rR('.  Power  Supply. 

KrA-trr  4:f$t  and  4SSB. 

THE.  TBK.  SOIB.  SBBS.  for  Sblpa. 
ATII,  for  Alrcraft- 
IM'-81$.  BC  -GS4.  etc. 

Kf'A-2.S.  KW.  ('onvert^  to  R.  F. 
Heater.  3.8  KW  output.  Freq.  raoco 
10.7  to  14.4  mo  ronelata  of  2  CBD- 
Inet  unlta:  Oocillator  unit  uaee  two 
8S7H  tubee  forced  air-cooling; 
Power  supply  uaeo  olx  872A  recti- 
Hera,  with  requiolte  metero  and  re¬ 
lay  controla  Operatea  from  888  or 
480  V..  80-80  rycleo.  8  phase  AC. 

PRICE  AR  IH  . $1.4qB.BB 

TRl  SCOW.  HlninltaiiMNia  RaBto 
Range  and  Telepbwiie  TrnnamltOer. 
Frequent  y  200-400  KC.  Mfd.  for 
OAA  by  Federal  Tel.  t’o. 

SC  Walt  .4M  Tmaamlltor. 
Freq.  110  to  130  M(*.  Xtal  <*ontrol. 
Operation— llOV.  80  cycles  AC. 
TDO  Trnmmitttero.  ICC-ISC  MC.  45 
walla  AM  malgnt.  Recondltloood 
to  like  new. 

MAVY  OTHKRfl! 

TRANS-RECEIVERS 

TRY.  MAB  fWalkle-Talfcl«o>.8<'R- 
SCC  A  51C.  W'R-Sll,  NCR  CCC  B  CIC. 
MTR-Stt.  LINK  Model  IICK  TCB 
wilh  12,  t4/t3C  DC  and  11^.  AC 
Power  Bogpllea.  BCR-5CR/528/CCR/ 
82$. 

•leEeraon  Trarla.  Model  S5C-A, 
Tranamltter-Iteceirer.  8#  W.  out¬ 
put,  1.8  to  IS  0  me,  I  channela  oper¬ 
ation — 1  VFO  and  4  X’tal — both 
tranamitter  and  receiver.  Power 
Supply  operatea  from  either  12/S4/ 
22/118  V.DC.,  or  118  V.  AC,  80 
cycloe.  With  Ant.  Lfoading  Coll 
unit,  handset,  key,  A  Inatruetloo 
book  Complete. 

AUDIO  SOUND 

Benrhmoater  25C  WeotemBee. 
Model  HI.AA— 5CCW.:  RCA  tftW. 
<ltV.>  Mobile:  RCA  Ml-CBII-R 
.Lmpllfler.  i.OOO  Watta  (2 — 800  watt 
Channela) :  W.E.  Bpeaker  Uolto  D- 
171341  <38-20  W'atta)  and  D- 

17S332A  <50-00  Watts),  coasldar- 
able  quantity  available,  see  lllua 
below. 


TEST  EQPT. 

Bf'-Stl,  T-m-A  Slgnnl  Oenermtor, 
1CC-15C  MC,  with  cryatal  cali¬ 
brator.  for  116  V.  40  cycles  AC. 
TU-5C.  TC-57,  TB-4A  TH-iiS.  1-14$. 
T8-SC6.  TR-l4S/Cnf  -  1  Nynarliro- 
erope.  IHhera. 


HCB-545-A.  Complete  In  Trailer 
Troefca,  with  or  without  88  KVA 
<'>as-Bnglne  (lenerator  Unit. 

MARK  T  Tralalng  Rndnr,  for 
at'hoola.  training. 

Hundreds  of  radar  eomponente, 

?lombtiig,  naagnela.  Inbea,  trmna- 
onnero,  ete. 

RECEIVERS 

RBM,  RBR.  BC-t24.  DZ-t  Dlrec- 
cion-Plndara  with  L^pa,  BCR-2CC 
Direction  Finders  with  Loops, 
HCB-tBl  IndlMtors  and  Acceosor- 
tes,  ^t/ARBS.  Others. 
CRV-4C1SC,  ICC  to  15CC  KC,  part  of 
DP-18  Radio  Eqpt. 

R’$C/ARN-5A  Ollde-Patb  Keeelver. 
with  rrystala  NEW. 

RT-t/ABN-1  Radio  Receivers. New. 
Model  ZB-S,  Alrrraft  Homing 
Adapters,  with  plugs  and  aceesso- 
riea  New  Eqpt. 


SPECIALS 

Wilros  $CA  RecilBor-Power  Ropply.  for  8  KW  modu¬ 
lated  transmitter.  Designed  for  um  with  4  or  moro 
88C  S  KW  Transmitters  and  60A  Modulator.  New. 
I’nused. 

RAOIOSONBR  AN/AMQ-l.  Meteorological  Balloon 
transmitter  with  self-contained  Instrumsnta  New 
Units,  with  sllde-ruls  temporaturo  svatuatora  and 
spare  (sealed)  humidity  elements.  Lnrge  quantity 
avallabls.  Receiving  and  Recording  supplsmsntary 
eqot.  also  available.  Type  AN/FMQ-1. 
**BNOOPE1IBCOPK**  IlfBF-S.  BrltUb  Infra-Red  Im¬ 
age  Converter  Tuben  with  matching  Baueeh  A 
l.iomb  front-end  Lena 

MH’ND-POW'RRED  BEAD-CHEST  SETS.  RCA- 
MI-t454-B.  all  New,  export-packed. 

3tT.  DC  to  lltV.  AO  KATO  ^vertero.  NBW.  good 
to  800  watta 

ItSV.  DC  to  115Y.  AC.,  CC  ncleo,  Moior-Oensmters. 
r>00  Watts  output :  mfd.  by  Esro,  and  Holtser-Cabot. 
EC-ICS  Radio  Beacon  Eq^.  designed  for  nse  with 
SCll*508/808/818/828/|107810  Transmitter-Receivers. 
30  to  40  me.  Complete,  export-pached.  NBW  equip¬ 
ment. 

TE-MA  A  TB-S5A  Cable  VnlcnnhUag  CaMo. 

.4T-4t  APR-4  Antcnnna 

<4enenU  Eleetrie  Voltage  Regulator  A  Power  Supply, 
Model  8GVD14B$,  Output  7S0  volts  op  to  ICO  ma; 
complete  power  supply  using  $  tubeo.  with  oslector 
HWltch  for  regulating  or  non-regulating.  Operates 
from  110  V..  80  cycles  AC.  NEW  units,  lem  tubes, 
with  operational  data  and  diagram.  BACH..Bt4AC 
Tuned  niter  Cheliee.  12C  epo.  40  H.,  D  C.  ree.  410 
nhma  with  0.177  mfd  <400  w.v. )  capacitor.  N.  T 
Transf.  type  T-OD-8085.  New.  Hermetically  sealed 

Dim:  8%H.  x  4%*  <  8%*.  BACH . Bt-BB 

Aaaefftmn  Filter  rbokee.  type  W.  0.04  Henries  at  2.4 
amps.  10  kv  RMS  test.  New  unlta  EACH . . . . Bt.B5 
Screw  Plug  Heating  Elements,  Chromolox  BOB. 
.Metal  encased.  180  W.  110  volta  8%*  long.  1%*  dia 

New.  EACH . BB.W 

OH  D  A  W  OU  Fuse  CntooU.  Model  8F2D3.  rated  80 
amps/8.000  V  or  100  amp* '2.500  V.  grd.  Y.  New 
Units.  WRITE  FOR  PRICE. 

RD-7f  Swttchbenrds,  Excsllent  Condition. 

EACH  .  $55.00 

Dynnnsotor  Mf-SS,  for  BC-S48  Receiver.  New. 

EACH  . . $7.25 

MP-3tA  Mast  Bnee.  w/lnsulator  spring-losded  for 
swiveling  and  quick  return.  New  units.  EACH  $4.$5 
T-t/AIHQ-t  Rndlo  Tnmsmltters.  Nolss-modulated 
.Tammlng  Transmlttsr,  using  Electron-Multiplier 
Photocell.  For  Jamming  certain  types  radar  eqpt. 
New  unused  transmitters  only,  with  Electron -Multi¬ 
plier  tube,  leee  other  tubee.  EACH . $$^.50 

Slt.2$/GTA-2  A  SB-14/OT  Swttrhbenrde  A  Power 
Supply,  for  operation  from  llOV.  80  Cycles  AC  <wlth 
*torage  bstterles).  Bach  In  Individual  mstat  cabinet 

NEW.  Prlee,  Bnrb  Bet . $$•<>.$$ 

EeMpee  Pteneer  Type  C-14  Mngnesyn  CnH.  Per  W.E. 
Spec.,  KS-5888-LOr  excitation  28  volts  400  C.P.S 
current  drawn  200  to  800  MA.  Shaft  locking  arrange¬ 
ment  overall  dim.  Ili*  dla.  long.  .812'  x  2.843” 

Mtg.  centera  NEW  Unlta  Price,  BACH . |ff.50 

De^  Entmnre  Insolotoro*  bowl  and  flange  type. 
k-M'  dla.  with  heavy  galvanised  metal  flange  and 
bell.  Top  bell  8-%*  dia.  x  11*;  brass  feed-thru  rod. 
very  high  voltage  Insulation.  Individually  parked 

In  cartons,  all  NEW.  12  FOR . $24.0$ 

TS^AP  Erhe  Roxea  UNUSED.  EACH . $2$.$$ 

SC'R.5$4  Se<^  Sron  CoHo.  Unused.  BACH _ $$.$$ 

ORE-S  Control  Raiders,  Type  CBM-202t8.  Unused. 

FjLCH  . $27  A$ 

RC-$$$A  RoAle  Tmasmltters.  Unused.  Less  tubes. 

r^CH  . $St.i$ 

Reversible  H  HP  Alrrroft  Motor,  OE  Model  IBA80- 
l,J87,  4.000  ftPM.  Volts^24  Field  and  80  V.  Arma¬ 
ture.  Wt  18  Iba  NEW  unlta  Individually  packed. 
Approx.  800  available,  at  $10.0$  Eorh 
Standard  Brand  CopaHters,  Type  1$F76.  180  Mfd.. 
80  V.  AC,  80  epe.  All  NEW.  packaged  capacitors. 
I-arge  quantity  available. 

<  apaeltor-Tmaeferwier,  OE  Moder$$-0-tl$.  132/200 
Volta  Kva  1. 42/  28.  140/10  Watta  80  cycles.  NEW 
unlta  packaged. 

Overlo^  Relay,  OE  type  CR-5$$2-C10,  rated  at  160 
V  max.  NEW.  Individually  packaged. 

I.OW  Pressure  Switches.  OE  type  2227D100J1.  NEW 
Radar  Ftl.  Traosf.  WB.  Spec.  D-1S288I,  RMS  Teet 
20  Kva.  Prl.— 118  V.,  80/70  cyclea  Operating  max 
D.C.  18  Rv..  Sec.  #1  8V.  at  10  ampa.  #2  8V.  at  10 
amps  ,  #3  5V.  at  20  amps.  New  Unlta  cased. 
Remote  Antenna  Drive  RM-55,  Hand-crank  driven 
aseemblv,  with  Illuminated  asimnth  aeale.  eonples 
to  any  directive  antenna  by  means  of  flexible  drive 
*haft  and  permits  remots  control.  NBW  unlta  In 
wi>oden  chests. 

.Aircraft— High  Pressure  Axial  flow  Pane,  24-22  V. 
I>C.  capacity  200  efm.  1/18  HP.  Modsl  4881A2A. 
NEW  units,  paekagsd. 

Purchasing  Agents!  We  have  thousands  of  oil  con¬ 
densers,  transmitting  miraa  rssistora  transformers, 
transmitting  tubes,  etc.  (Theck  with  ns  for  any 
special  requirement. 

EXTRA— SPECIAL!!!  GB  872-A  Rectlfler  Tubes, 
packed  25  to  each  carton.  NEW.  original  cartons 
35  for  176.00.  while  they  last. 


WKITl  FOR  FRICIS.  ALL  MATtRIAL  SURJSCT  TO  PRIOR  SALt. 

TELEHABINE  COMMUNICATIONS  COMPANY 


CABLE  AODEESS:  Hum,— 

TELEMABINE,  N.  Y.  LOnqaer*  4.MM 


540  W.  27th  St..  N.  Y.  1.  N.  Y. 
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INPUT  OUTPUT 
VOLTS  VOLTS 

DC  DC 

14  m 

»  uo 

15  no 

13/34  33t/440 

14  340 


4  RPliiSuteh  motor. 

Wm  drlfo  ftByUUnf 
Cm  bo  oiod  for  door  oponrr. 
wlBdow  rolMT.  model  RB  tura- 
UUo.  OtmpKo  wUb  troaiformer. 


5AS1S11JS 
Input  3TV  DC 

Output  130T  MO  Cyeieo  1  PhoM 


34V  DC-0000  RPM  UTAH  DOS  HP 
S4V  DC-0000  RPM  B«>dmond  .003  HP 
34V  DC-  100  RPU— ERcol 
lilOl^-Seloytts 


400  CYCLE  TRANSFORMERS 

CAT  toioeosx 
0800MX 
680407 


of  the  field. 

SCRVO  M0TaR>-24V  DC 
SHUNTWOUND 


A-DI44173  W.E.  Video  Truisfonner  Fre 
reepoiiM  lOKC  to  lUC  Impednnee  ruUo  50 
ohmq;  7-7/33  high  x  S-S/O*  dlft. 


VOLTS 

10.000 

12.000 

6.000 

7.600 

12.000 

7.500 

4.000 

7.000 

10.000 

7.500 


Luaith 
7  3 '4 
7  5/8 
7  5/  8 
7  5/8 


POWDEaiED  IRON  TUNING  SLUGS, 
ALL  SIZES. 


Smuin*  TELECHRON  Melon 

1  KPM . lU* 

(  RPti . I.M 

u  uni . mi 


ZENITH  1M1  TV  Ramete  Coatral 
Mater  Unit* 


3)2^0 


ALTITUDE  GAIN 
CONTROLS  #55586 

rontnins  140K  ohm  %  watt.  Type  J.  PM.  Control 
is  coupled  to  an  aneroid  charntter.  aettlnf  auto¬ 
matically  rarlea  with  altitude. 


GYRO  CONTROL 

Contains  a  motor  diiren  lyroacope  friction  plate 
tilrerstat  and  reslstora.  TTie  rtto  motor  la  a  115  V 
340  evcle  3  phase  1400  RP^f  Induction  motor. 


SIsila  Pala  Or.  Vary  Small  Ralay . I  M 

VaaOm-Saot  Cauattr.  Sataiv . Of 

Vaadar-Raat  Cauatar,  Ratabat . Sin 

Na.  10  EaamalaO  Caapar  Wlra,  |4  ».  aaM..  XM 
SalaaalO.  warlu  aa  34v.  O.C^  and  ill  u.  A.Ca  140 

•A  amp.  t  y.  Traa^prmar . a .  I.ll 

474  amp.  saalad  0  v.  TraaafPnaar . X75 

tiO  aaO  ACRO  Sadtabaa  asaartad . 4  far  1.00 

IIS  V.  A.O.  Matar.  far  faa  ar  mtpailmaat . I.IO 

I3M  RPM.  113  V.  A.C.  Matar . 4.30 

Guardian.  Na.  A  III  v.  AC.  Salaaald . 3.M 

Gaardiaa  Na^  3  0  vaH  DC  Saltaald .  I.M 

Prlaa  Sraa.  Na.  lA  M3  v.  AC.  Saltaald. ..a  I.M 


'MAGNETS«i 
39*^each  3por^I-00 


GYRO  MOTOR  GENERATOR 

Is  a  115  Volt  80  cycle  3  phase.  3400  RPM  motor 
drirlnf  a  DC  generator  with  3  fields.  The  outmit 
of  the  generator  Is  from  0  to  35  rolu.  nie  polarity 


Gear  box  for  obove  equipmefit 


Efey  bakallta  Madlat  Paste . 13 

TCLETYPC  1/40  H.P.  IIO  V.  D.C.  Matar....  XM 

W-L.  IM  watt  Oxad.  lOM  abm  Raalatar . M 

Arraw-H  A  H.  OPDT  Tapfla  Swtteb . M 

C/H  Oe  eantar.  SPOT  Tania  SwHab . 33 


S  Wlra  Rabbm  OaWa  far  Abava . Ft  JS^ 

GE  ArfM  Slaw  Lampa . 4  fPr  lafS 

iM  far  I30.M 


BUD  MIDGET  CONDENSERS 


H.  C.  too— NATIONAL  NEUTRALIZING 
CONDENSER 


WetHngheyte 

ELAPMD 

n«E 


General 

ElMtric 

SaaBdCa. 


STEP-DOWN  LINE  CORD 

For  operation  of  110  mlt  AC-DC  radio  aeta  from 
330  volts  AC-DC.  Supplied  complete  with  plug 
and  cord. 


CIRCUIT  BREAKERS 

24  VolU  DC  .120  AMPS 
US  Volta  AC  IS  AMPS 

14  Volta  DC  150  AMPS _ ^ _ 

T.  V.  HIGH  VOLTAGE  CONDENSER 

300  MICP— 10.000  Volta 


CHROMALOX  AND  VULCAN 
HEATER  ELEMENTS 


CONTROL  BOXES 

CAT. 13210 


ADEL  CLAMPS— ALL  SIZES 


We  carry  thousands  of  other  items  not  listed  here 

COIU  e  RELAYS  #  GEARS  •  SPRINGS  e  SCREWS  #  WASHERS  •  EYELETS 

a  GENERAL  SURPLUS  TRADING  wOrth  2  i  lilt 

^  75  Duane  St.,  Dept.  E,  New  Yerk  7.  N.  Y.  (  5375 

TERMINALS  #  TURING  •  RIVETS  #  PINS  •  BRACKETS  e  WIRE  e  CABLE  e  SW. 


FOR  SALE 

(NEW)  HEAT  CONTROL 
AND  RECORDERS 

3  Wliablco  CapacUoqt — Medbl  #T0S 
1— Ronaa  0 — dOO  C 
l^Ronqb  0—1000  C 
1— RoBaa  0—1300  C 
flaw  in  original  erofag 
Spot  Dalivary— No  Frlorltr 

KINGS  COUNTY  MACHINERY  EXCHANGE 

MB  Attonfk  Ava.  Biaaklyn  17,  N.  Y. 

Plioiia— Tr  S-S237 


SEARCHLIGHT  SECTION 


HARD  TO  GET  ITEMS! 
WE  HAVE  THEM! 


MOTORS 


FERRULE  TYPE  RESISTORS 


NOISE  SUPPRESSOR  CAPACITORS 

.1  MFD.  300  Volt 


OIL  FILLED  CAPACITORS 


.0-  6-  6 .  POV  00  CY 

.10-10-  10 .  «OV  60  CY 

.15 .  12.000 

.20-  20-  20  .  90V  60  CT 

25 .  3,000 

3 .  330V  A<i:  60  CY 

3  5 .  250V  60  CY 

0 . 90V  400  CY 

80  .  90V  60  CY 

1.76 . 330V  60  CY 

I . 7600V 

5  600V 

3x5  ^  ‘  lOOOV 

AMu  many  tither  tUea  and  all  atae  bathtub  aoo- 


DYNAMOTERS  A  INVERTERS 


MOTOR-ALTERNATOR 


MOTOR  GENERATOR 

PU-7/AP 
Input  33y  DC 
Output-llSV  AC  31.6  Ampa 
400  Cyclea  1  Fhaae 

BLOWERS 

S4V  DC  1/lM  kp— TOM  RPM 


POWER  SUPPLYS 

All  with  Cut  Cordi 
Complete  with  tubes  and 
vibrators 

PX97A  PEU7A  PE  130  A 


3S2 
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SEARCHLIGHT  SECTION 


SCARCE  BUYS! 


TELEPHONE 

RELAYS 


^^maVi^elcctric 

ALL  TYPE9  COILS  •n4  PtI 


.L  TYPES  Rf  COILS  •n4  PtLE-UPt 
SfM  I7t  Y*mr  Erm.  f*r  Om  Qm*** 


Electronic  SnpplY  Co. 
222  Fulton  St. 
Now  York  7.  N.  Y. 
HOIIb  4.S0)3 
DIobv  4-30it 


CoN  CutORti 
t)  UMoiMm  le 

Q  MMolMnc  lA-lC 

I)  MMoMw  SA 

|0  OMIolMm  lA-lB 


LflfMA  (A)  WwnyopmtffcoaUeW. 

(B)  NonMnychMOM««rooMMta. 

(Q  Slack  poU  4o«M«  tlirow  Mt  cT 

ooatctlfc. 

SiciNA  Troc  SF  Lew  VcttMC  Soatltlvo  Rdnirt. 
Hm  two  odli  eorh  coll  70  OHMS  one  rott  DC 
EkicloMd  tn  Duct  Cover.  Colic  mcr  bo  con* 
aeetod  tn  twrlec  or  pamllel  or  iBdependenUr. 
ODOtcots  ert  SPOT  normclly  elocod.  but  con 

eosUy  bo  ehonfed  to  8.P.D.T. . 13.71  cn. 

S^CM  IF  RNny*  came  ac  abore  but  without 

Dt»t  Cow.  Ilaa  8.P.D.T.  oontarta 

Prioo .  13.00  00. 


ALGERADIO  ELECTRONICS  CO. 

Its  iockson  St.  HofnRCtoo4«  N.  Y. 


CRYSTAL  OVEN-FT-40.  BC  M  with  SOOR.Sn 

A  S845.I3  stole.  OTD.  A  Blllev . I  t.M 

METER -Pr«q.  S50-450  <7.  OO-MOY  1/9  of 
1%  Aco.  For  aircraft  iibop,  eto.  New....  20.00 

T'M/APT.|— eompleto.  new  . 190.00 

SIS.  6CN.~MS8A  **S‘*  band .  06.00 

SIS.  GEN.— .9-195  CPS  DUMONT  916....  M.60 

SIG.  GEN.— BC.  493  900  MC  radio  Mod .  19.60 

RECEIVER— Are  6  S-6  MC.  no  dial  A  Dr. .  1.90 

XMITTER— Are-S.9  meter.  Kiel  eondlt .  29.00 

XMITTCR — 500  watt  phone  dehue.  ham - 196.00 

XMITTER— BC-S7S  with  tubec.  new . 29.60 

XMITTER. REC.—TBX.  9-6  MC .  19.60 

XMITTCR.REC.— BC-645A.  new .  19.60 

RADAR -AP8*3  airborne  radar,  complete 

with  q>are  modulator  unit . . 396.00 

SACK  MBINCT  —  19xS%H  slSDp.  hinged 

door  on  top  RIk.  crackle,  new .  8.96 

BELAYS— 94V.  DC.  from  equip.,  clean. 

DPDT— 10  ampe . 29 

8POT-D.R.— 70  ampa.  . iS 

TUBING— ^rpreoant  rod  plaatlc  1.00  M/M 

AM  wlro.  1500  ft.  cpool .  .  3.96 

TV  WIBE— Oood  quality.  1000  ft  moot  .  26.00 

n  BWa— IVin-llne  7/91  wire.  1  KW . 06 

ii  MM — 9  wire  ablelded  en-ax . 06 

IMjL  CARTONS— Miniature,  per  100 .  1.90 

illFB-^000  T.— oU  rood,  top  brand .  4.99 

Cr/BU  MIL  SETS-^or  Bee.  A  Xmltter . 99 

BYBAMOTOB— rated  at  19T.  6P0V  910ma. 

BTiAiOTOB-P.M.  19/94V.  sqOV.  SOma. 

EOO  ma.  on  6/19  V.  T .  4.99 

95.000  ohm.  60  watt . 36 

09  trtun.  190  watt  Ind.  boxed. .  .90 

ped  750/93/98/7500  ’6000.  60  W  .» 
Amp.  lug  each  end.  11  ft.  Ui  ■  3.90 
9eecid.  10-90  ft  Lc  Pb'lded  .10 
BLOCK— d— No  8/Sl  atuda. 

C-nuta.  Moulded  bakellte . 29 

—Deck  eatraooe  type  9*  Dia..  2.00 
I— C'aanoa  PL-919  NK  4649  8 
plB  mnlo  duuaric  mnunttog  type. 


I47S  V.  CT.— 1.9  Ao9  115Y.  Prl.  new .  38.00 

6V.  I9S  Amp.— llTv.  Prl . M.IS 

94  V.  4KVA.— 890/440  Prl  9  Fh.  new . 40.00 

CERAMIC  COND.— Dual  7-45  MMF  Adi . 90 

FP.  CONO.— 40  MFD— M  V.  15  for .  1.00 

RK.34  TUBE— 504  eaoh.  5  for .  200 

Selenium  reetlflerc  and  power  tuppUea. 

Panel  metera  many  typea. 

FOB  HompstMd  25%  with  COD  orders 


SURPLUS  EQUIPMENT 


POWER  RHEOSTATS 

(I  Jt  standard  Brandi;  I  Ohma; 
too  Watt;  4.4t  ampa  IM 
Ohms:  too  Watt:  1.0  amp. 

Box*4,  Brand  Naw  with 
Knob  42.S0  aacb  or — 
$25.00  par  Dos. 

ALNICO  PiaD  MOTORS 

(Approx,  alia  owamll  .  .  . 
k"  *  1^*  diameter) 
ileo-Trpe  8069990r  97.1 

▼Oita:  t>^149RPM81S.J8«m. 
Deleo-Typa  6069600:  97.6  Volta:  DC;  910 
RPM . BlSiBBom. 

G.  E.  MOTOR  AMPLIDYNE 


.6  ampa.  9461  RPM8 . BTf.SS  cm. 

SINE-COSINE  GENERATORS 

(MaaoUegs) 

Diehl  Tjpe  FJS-4S>S  (SlnglaPhaaa  Rotor). 
Two  atator  wlndlnfs  90*  apart,  proTldea 
two  ontppta  aqual  to  tha  aine  and  cosine  of 
the  anpular  rotor  dlaplacement.  Input 

▼oltase  116  wolta,  400  cycle . IBS.SS  en. 

Diehl  Type  FPS-4S-1  name  aa  PJB-4S-9 
except  It  aoppllea  maximum  atator  Yoltate 
of  996  Tolta  with  116  Tolta  applltd  to  rotor. 

BSSiSSem. 

PIONEER  TORQUE  UNITS 

TTPB  ltBS4-S-A!  COntalna  CK6  Motor 
coupled  to  output  abaft  tbrouph  196:1 
rear  reduction  train.  Output  abaft  coupled 
to  autoaya  follow-up  (AT48).  Ratio  of 
output  abaft  to  follow-up  Autoeyn  la  16:1 
i1S.SSe«L 

TTFK  ltG0G-l-A$  Sama  aa  196S4-i-A  ex¬ 
cept  It  baa  a  90:1  ratio  between  output 
shaft  and  fallow-up  Autoeyn. . .  .fTS.SS  ea. 

TTPB  ISBM-l-At  Sama  aa  19606-1-A  ex¬ 
cept  It  haa  base  mouutlnr  type  cower  for 
motor  and  rear  train . f7S.SS  em. 

PIONEER  AUTOSYNS 

AT-l . 96  Volt— 406  Cycle . , 

AT-6 . 96  Volt— 400  Cycle . i5.S8 

ATI— 96  Volt — 100  eye _ 

AT30D— 96  Volt— 400  eye. 

AT98I>— 96  Tolt— 406  eye.,  shaft  extends 

both  enda . BIsAg  ea. 

AT90— 96  wolt— 400  eye . |tS.iS  ea. 

SIRVO  MOTOR  10047-2-A;  2  PbcM; 


% 


TACHOMETER  INDICATOR 

SINGU 

SenaltlTe  Type,  Kollamaa 
Mark  V;  Ranre  0-9606 
RPM  In  9%  reTolutlona 
of  the  Indlcatlnr^later. 


ribd  OeaeeaOer 


TACHOMETER 
GENERATOR 

Pioneer  Instrument.  I 
Mark  V.  screw  mount.  1 
Used  with  Kollaman ' 

Mark  V  Indicator 

S76.Mea. 

Tachonieier  indteater  -  - 

(nboT*>  . Both  nt-M 

SENSITIVE  ALTIMETERS 

Pioneer  Part  #1666-9K-A 
Seneltiwealtimetera  0-96.606 
ft.  ranre  .  .  •  calibrated  In 
lOO’e  of  feet.  BarometHo 
eettlnr  adjuitment.  No 
hook-up  required. 

S1t.SS  ea. 


420  CYCLE  GENERATOR 

General  nectrle  #5ABSS4ATi  116 
Volta,  ainria  pbaaa,  7.6  KVA.  1460  rpm. 
equipped  with  triple  V-belt  pulley. 
Cycle  and  Yoltare  may  be  warled  by 
▼aryinr  speed.  Price . 867B.SS 


.^.Mea 
.m.OS  ea. 


SMALL  DC  MOTORS 

(Approx,  else  ...  4*  lonr  x  1%*  dta. 
Oeamt  BleetHe-Type  6BA10AJ87:  97 

▼olta  DC:  .6  ampe,  9  oa  Inches  torque; 
960  RPM:  shunt  wound;  4  leads;  reyarsibla 

B1t.Maa. 

G.  B.  Type  6BA10FJ916,  94  wolte  DC.  .77 
amp.  10  Ibe.  In.  torque.  4  RPM . .  .  816.GG  e^ 
Oeinml  Eleeirle-Type  6BA10AJI9C:  97 
Volts.  DC:  .66  amp:  14  os.  Inches  torque: 
146  RPM:  shunt  wound;  4  leads:  reraralbla 
Blt.Mea. 

MICBOPOSITIONIB 

Barher  Coiman  ATLZ  flSS-I  Polarised 
D.C.  Belay:  Double  Coll  Differential  eenat- 
tlwe:  Alnlco  P.M.  Polarised  field.  94  V  con¬ 
tacts:  .6  amt»;  99  V.  Used  for  remote  po- 
altlonlnr.  aynehronlxinr.  control,  etc. 

t19.6Bea. 

PIONEEB  OYRO  FLUX  GATE  AMPLIFIER 
Type  12#7f-l-A.  complete  with  tubee 

ffT.Mea. 

PIONEEB  TOBQUE  UNIT  AMPLIFtSB 
Type  ItGTT-l-A.  A  alnrle  tube  amplifier 
dealrned  for  autoeyn  take  off  alrnal.  Con¬ 
tains  marnettc  amplifier  amtembly.  With 
tube  . ea. 

400  CycU;  wlHi  40-1  R«4ii€fioii  Gbaf 

$10.00  M. 

SYNCHROS 

IF  Special  Repeater  (lllV-tOO  Cycle 

f16.GB«a. 

9J1F2  Generator  (116V-400  eye).  .87AB  ea. 


8F  Motor  (111/90  Tolt- 40  eye. ) . .  BGBAB  ea. 


400  CYCLE  MOTORS 

AIRR8BARCR:  116V:  400  CP8:  8lnrle 
phase:  6600  RPM:  1.4  amp;  Torque  4.6  1n. 

os.:  HP  .03 .  81G.Mca. 

BA8TRRN  AIR  DEYICBS  TTPB  JM6B: 
900  VAC;  1  amp:  S  phase:  400  cyclee; 
•000  RFM . 81t.to  ea. 

INVERTERS 

PB  tlfi  LBLAND  BLBCTRIC 
Ootpnt:  111  VAC;  Slnple  Phaee;  PF  90: 
980/600  cycle:  1600  VA.  nfPIJT:  91-96 
VDC:  99  ampe;  8696  RPM;  Bxc.  Volts  97.1 

BRAND  NEW . . .  jW.Bfi  aa. 

MG  IM  ROLTZER-OaBOT 
fnpnii  94  V.  DO.  59  ampa;  Output:  116 
▼oite— 400  cyelaa.  9-pbaao.  760  VA.  and  96 
Volt— 400  cycle.  960  VA.  Voltar*  sad  fre- 

rueney  rerulated . .  - .  .BM.M  ea. 

1911G-t-A  PIONVER 
Ontpntt  111  VAC;  460  eye;  elnrle  phaee: 
46  amp  Inpnt:  94  VDC:  6  amp.  8BB.GB  ea. 

IGM  LELAND  UBCTiuO 
Ontpnii  111  VAC:  400  cycle.  t-Phaee: 
116  VA:  76  PF.  Input:  98.6  VDC:  19 

emo. . MGlDBm. 

1G4M  LBIoAND  ELECTRIC 
Ontpnti  116  VAC;  400  Cycle:  S-pbaee:  176 
VA:  80  PF.  Inpnt:  97.6  DC;  19.6  amp; 
Coat,  duty . 8iB.Mea. 


PLEASE  ENCLOSE  FUU  AMOUNT  VftTH  ORDEK  EQUIPMENT  FUUY  GUARANTIED 

ALL  PRICES  F.O.B.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 


METERS 


AMMETER:  DC: 


^m^lete 


...4^  T; 


'tnpatui 


BOX  356  E  EAST  PASADENA  STATION 
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SEARCHLIGHT  SECTION 


COMPASS 


we  MAINTAIN 
OUK  OWN  FULLY 
eQuiPPeo  resTiNG 
LABOPATOKY 
IN  THE  SAME 
BUILDING  AS  OUP 
MAIN  WAPEHOUSE 
TO  TEST  ANY 
ITEM  WE  SELL 


OUP  EXPOPT 

DEPAPTMENT 

AVAILABLE 

FOP  SPECIAL 

SERVICE  TO 

OVERSEAS 

CUSTOMERS 


COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

BEtkmon  3-S510 
CABLE  ADDRESS:  COMPRADIO 


•  TUBES 

New,  Standard  Brands  Only 
—MAGNiTBONS 
—KLYSTRONS 
—TRANSMITTING 

and  other  Special  Purpose  Tubes 

This  is  0  somple  Ustieg.  Write  ter  prices. 

.  S9S.S9  2JM .  S2SM 

.  S7.SP  2J27 .  2S.M 

.  met  2JS1 .  2t.M 

.  SS.M  US2 .  47.se 

.  27  At  2iM .  1M.W 

.  SS.M  2JSt .  2t.M 

.  IStAt  2JM .  SAW 

.  lSe.M  2i42 .  ISSAt 

.  IMAt  2JM .  7149 

.  2SAe  2itl .  7t.M 

.  S2.se  2342 .  7S.ee 

.  SAe  4JS2 .  SSSAe 

.  is.ee  U2S .  2SAe 

.  u.ee  SJ2« .  iee.M 

.  is.ee 

SewHtI:  SS9R . siBft.se 

8B2R .  IB6.00 


SELECTED  EQUIPMENT 

TCB— CoUlM  rnTd.  Nerr  redlotelephoBM  for  ihlp- 
boerd  end  mobile  um.  eomplrte  with  ell  eroMwrtr* 
for  operetloo  from  IS.  14.  110.  130  volts  d.a  end 
110  or  lie  Tolts  e.e. 

TOC — Ifery  or  cominrrclel  marine  transmltten.  oom* 
plrtr.  110  A  ISO  «oltj  d.e.  and  e.e. 

TBK-^Nevy  hlidi  frequency  tranailtter.  S-SO  mca: 
500  wetta  output.  8uppl1ed  corapirte  with  m/g  end 
•teller  for  <Le.  or  e.o.  operation. 

TBL— Nery  ell-weve  treasmlttrr:  S50  wetta  output: 
CW  end  phone.  Supplied  complete  with  m/g  end 
starter  for  d.e.  or  e.e.  operation. 

TAJ — Nary  Intermediate  freg.  treoamitter.  175-550 
krs :  500  watts  output.  8up^led  complete  with  m/g 
and  starter  for  a.0.  or  d.e.  operation. 

SCR'Ses— the  famoua  mobile  and  ground  station  for 
field  use.  I^rge  quantity  of  complele  seta  available 

MAG — 10  cm.  portable  link  radar  transmitter  re¬ 
ceivers.  e-volt  operation. 


•  BEACONS 

AN/CPN.ft.  3e«. 

AN/CPN-S-tOem. 

YJ  and  Y6  for  shipboard  use 

•  LORAN 

AN/APN.4  UIA  AN/APN.9 

•  TELEPHONE  EQUIPMENT 

Portable  and  Statleaary  Switebbeards  and  toppliss 

BO. 71.  six. line  portable  switchboard 
BD-72.  tweivs.line  portabis  switchboard 

•  CONVERSION  EQUIPMENT 

— MOrOR  CENERATORS 
— CONVERTORS 
^DYNAMOrORS 
^IMYtRTORS 
—POWtR  SUPPUiS 
—RfCTIffiRS 


72SA/B 
2IUS. . 

2K2e.. 

2K2ft.. 

2K2S.  . 

2K41. . 

IMS. . 

2KS4. . 

2KSS. . 

TRANSMITTING  STATIONS  ^  ; 

I  KW^SOft.ftOO  krs.  eonplrte  with  440  volt.  S  ph. 

.50-60e.  power  Jtupidy— Ptico  C.SftO.  ??*I*** 

800W — <400  watt  phone)  Western  Electric  lO-channel.  SOSTL. 
automatle  dial  selection.  2.0-200  moe.  with  tOO 
volt.  1  ph,  SO'OOe,  power  supply.  SAME  TRANR- 
MITlicR  AS  USED  ON  8  8.  “QTTEKN  MARY  * 

— Brasd  New.  Prtee  $4,000.08. 

I  KW— Flf  Broadcast  station,  complete  with  monitor, 
all  tubes,  antenna  and  waveguide,  Mfr.  G.  E. 

$1.580.00— at  loraUon.  N.  Y.  C. 

SBPl  .. 

it  All  egulpment  new  or  reconditioned,  chocked 
In  ear  laboratory  and  ready  for  operation.  120P7A 

WE  GUARANTEE  EVERYTHING  WE  SELL 


CATHODE-RAY  TUBES 


II 7C . 

ISOR . 

tSOTH.... 

fSOTL . 

15TB . 

USA . 

tl6A . 

J04TH.... 

304TL . 

IOTA . 

51 OA . 

31 6A . 

3I9A . 

331A . 

353A 

371B . 

3BBA . 

417A . 

450TH.... 

530 . 

I  531 . 

533 . 

559 . 

HYOIS  . 

700A . 

701 A . 

TOIA . 

705A . 

704A . 

705A . 

TOTA . 

707B . 

710A/Sei1 

71 3  A . 

714Ay.... 
71 5A . 


t.75  I 
t.95 

10.95 

1B.9S 

14.95 

10.95 

1B.95 

10.95 

10.95 
3.95 
6.50 
1.39 
B.95 
f.95 
A9S 

.99 

1.49 

t.49 

44.50 

16.95 
6.75 

75.00 

3.95 


715B. .. 

715C... 

7I1A.. 

7tlA . 

7t3AB 

7t4B  . . 

715A.. 

730A.. 

BOO.  ... 

aoiA. 

103  . 

tOS  ... 

ao7  .. 

BOB. 

B09  . 

BIO 

011 

Bit  .. 

B13.  . 

B14 

B15  . 

BIB. 

BI9.  . . 

B19B  . 

B30B.. 

B3tA. 

B33A. 

B36  .. 

B37... 

B3B... 

S43... 

B46  .. 

BS1... 

B60. .. 

B61... 


9.50 
lAIO 

495 

I. 39 
14.15 

3.15 

6.15 
10.95 

1.95 

.49 

3.50 
3.75 
1.60 

1.95 
1.39 

11.75 

3.15 
3.15 

1.50 

3.75 
1.19 

II. 95 

10.95 

14.95 
3.15 

9.50 

41.75 

4.75 

1.49 

3.95 
.15 

49.95 
41.75 

6.50 

13.15 
.  .75 


MS . 

I66A... 
M9B  .  .. 
ITIA. .. 
GEITIA 

174 . 

176 . 

179 . 

931A... 

954  . 

955  . 

956  . 

957  . 

951A... 
0(1005.. 
CK1006. 
E114I  .. 
1601... 

1613  ... 
1616  ... 

1619.. . 

1614  . . . 

1615 

1616  ... 

1619. .  .. 
1636  ... 
1641  ... 

1051 . .  . . 

7193.. . 

tool  ... 

B011  ... 

toil  . . 

101 3A 

ton... 


OAl .  1.45 

OA3/VB75  1.47 

061 .  1.49 

OB3/VR90  1.19 

OC3/VR105  1.15 
OD3/VR150  .19 

CIA .  9.75 

1A3 .  1.10 

1A4P . 69 

1A6 .  1.15 

1B4P . 79 

1B5/1SS...  .19 

1B7GT . 19 

1B11 .  6.95 

1B16 .  1.75 

1B19 .  4.75 

1B36 . 14.75 

1B56 .  34.95 

EL1C .  1.69 

1C6 . 69 

1C7G . 79 

1D5(3P . 19 

1D7G . 79 

1DBGA...  .79 

1E5GP . 79 

1E5 . 19 

1E7GT . 19 

1F4 . 59 

1F5G . 69 

1F6 . 79 

1G4GT . 79 

1G50 . 79 

1(36GT . 69 

1H4G . 79 

1H6G . 69 

1J6G . 69 


11A7. 
11F5GT 
1tH6. . 
11J7GT. 
11KI... 
11Z3  . 
19 . 


ICPI.'SI. 
10P1  . 

5FP7  . . 
4AP10 
5AP1... 
5FP7 
TBPS  ... 
10BP4  .. 
11U>4  .. 
1tLP4A 
14894  .. 
160P4A. 
16RP4  . 
17BP4A. 
19AP4A 
19AP4B 
10CP4 


TUNGAR  BULBS 

6  Aaip.  RKlito* 
W«lin«k<MM  4.75 


11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 
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rd  400  99^ . •  07.10  jS 

itrto  S^*  rd  madt  tm  DACU  2#S 


2ft  9imm—  sV  . 

ftO  SlMpMa  rd . 

200  SlaotM  IH'  rd.  6  Aap  1m*  truud. 
Currtiit  TrftmftrMr  WmImi  MO/ft . 


SEARCHLIGHT  SECTION 


ELECTRONICS  — January,  1952 


yyiATHIR  INSTRUMENTS 

I— FriM  RmotOIm  UlNiaoraorvi  COL  #  TM.  Hrtol 
«  247.U.  ttCMl  Oorp*  tjp«  ICL-I-A.  4  d*jr  •took 
cAMt  ]•  Ik  laebM  kifh. 

I— FrtM  P«y«Sr*«*t*r.  (Humldlgr)  cOL  #  ftTI.  mm- 
pt«u  vltk  110  toK  00  oreU  Motor  oad  UMm. 

l~Fri«i  TIHTMOiTMO.  -M  4t0  M  Dim  ISO  deff 
irokimlMlL  twiliii  with  Mt  «r  omm  rer  dltWmt 
ohMt  mA.  Aort  4%  Uiftk. 

I— Taylir  Aiiwmir,  Vtlodtj  la  foiL  4*  OIimoTm. 
lorf*  mmm  diol  0-100  fm.  ud  o  S  dial  roflUor. 
0-10  la  luiadrodi.  0-10  la  tbouMada  aad  0-10  la 
tM  rhomaadt,  wllli  oamlnc  com.  aad  eorrMtloa 

l—Alaor  MiDnNir,  O-SOO  aad  0-0000  foM.  alw  0-S 
laeUM  or  wator.  Typa  OOOS  <xaaa*<f  vllO  0  Nu 
lor  aOava  raooM  la  a  oanTtao  eaaa. 

TbMo  inatnfUi  hato  bom  uaad  bat  aro  la 
food  Martlikia  fhihliBi  to  roar  lamaMioa 
mad  aoMUtaaoa  All  Ora  iniiniMmii,  m  a 
lot  oalr.  Uat  prtca  omt  lt.400.  Vaar  aol 
cat!  0400.001 _ 

SriCIAL  METERS 

OaeiM.  >10  to  I.  WMtoa  001-01  Ok'  rd..«  SII.IO 

R^.^MIHIaanUtr.  1.1  maat*  Wiatoo 

MSi!llMa'M^;L4‘MADC‘«iw  ftoo 

TEST  INSTRUMENTS 


A.C  VOLTMETERS 

ift  WMtIaaliami  OkT  rd . •  |AOO 

II  Oaaarar  Cha^  Sk'  rd.  000  cate . •  Koo 

40  Watnaohaaaa  Ok'  rd  MotaL  U.  Mala.  00 

40  WaatlaobawM  Sk*  rd  awul.  bt  Mala.  4o! 

40  WMtaa  Ik'  rd  maMa  bL  teala.  400  vaka  •  04.90 
70  WMtaa  r  rd  Maul  aoB  Saaiad.  rtag  Mid  #  ^Oi 

190  OlMoaaa  Ok'  rd . •  **  00.00 

900  tlMpaaa  Ok'  rd . •  *•  {0.00 

900  TrIaMt  SV  rd  Metal . •  00.00 


A.C  AMMETERS 


290  ■illlOMO  Raaaral  it 

I  AoioMMOuaOk'  Id 
9  Naipaaa  Ok*  rd.... 
5  OlMaMP  O^rd . 


O.C.  MICROAMMCTERS 

00  Stmaiaa  Ok*  rd.  OtOtahais . #  **  111.09 

100  WMtaa  04S4k'rd.  aaoroz.  ISOOobms..#  BI.OO 
200  SinOMa  Sk'  rd.  lOM  Olmie . •  •'  00.00 


TTT 


Wa  MadellM  la  elaetrleal  taatnuMota.  Ovar 
71.000  Matera  la  itook.  Send  for  aar  lataet  draular 
•howlac  our  oomiMa  Uaa  af  awplua-Nav-OiiaraB- 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES 
33t  ComI  St.,  N.  Y.  13.  N.  Y. 
Worth  4^17 


OrOm  tcctoui  fMB  raud  ceaeonm,  pokit*  kMl- 


MDd  u«  dnn.lt.  kdiMM  CO.D.  or  thoA  irtu 
onnr.  dU  rrlem  FOB  Mr  WMimin,  N.T.C. 


TCRES 

6B8 . 

.80 

IN  STOCK 

IMMEDIATE  SHIPMENT 

12F5GT . 48 

6B8G . 

.55 

12K8GT . 

.  .50 

6J8G  . 

.85 

50 . 

.  .85 

8L7G . 

.85 

70L7GT . 

.  .85 

8S7G . 

.80 

85 . 

.  .57 

8U7G . 

.50 

807  . 

.1.40 

12A8  . 

.50 

1819 . 

.  .40 

PARTS 


PLEASE  WRITE  FOR  UF-TO-DATE  SPECIAL  PURPOSE  TURE  LIST  WITH  NEW  LOW  PRICES 
ALL  LISTINGS  ARE  QUALITY  GUARANTEED.  INQUIRIES  REGARDING  THESE  AND  OTHER 


T.  R.  LOWEIVTHAL  CO. 

ELECTRONIC  COMPONENTS 

Technical  Radio  Since  1919  1 


TRANSFORMERS 

PLATE  TRANSFORMER 
5000  volt  AC,  center  tapped,  350 
MA  Primary  115  volt,  M  cycle. 
Unmounted  and  not  potted,  over¬ 
all  dimension  6]^  inches  x  6  inches 
X  7  inches,  weight  37  lbs. 

New.  $25.00 
PULSE  TRANSFORMER 

68G828-G1  . New.  $5.50 


PLUGS 

TELIPHONf  riUC,  iBUlvolMt  t*  PL-5S, 
wits  Scfow  TarmMals  laaartad.  Samalaa 
famMiad  fs  quantity  mart. ..  .Now.  $.30 


BUTTERFLY  CONDENSER 
(A-PR-4TN.17) 

Aatanna  Tunlnf  Unit  Candamar  (C*30E)  far 
TN-17,  74-320  MC,  in  ariflnM  omkOM 


J  y  M  AN  Itaai*  lUblMt  ta  arlar  mU 

SkianmU  RttT  WAY  C.D.O.  W 
dMired.  Ratad  aMaaata  aat  RM. 

1205  WEST  SHERWIN  AVENUE.  CHICAGO  2«.  ILLINOIS 
PHONE:  ROGERS  PARK  4-07S4 


j-A-N  T  U  B  E  S I 

AT  DCALtK  COST!!  WHILt  THSY  LASTII 
New!!  (Minimum  Order  $25.00)  Guaranteed!! 


SEARCHLIGHT  SECTION 


UUVitVii  VI  Ilium  WIIII9II 

Surplus,  American,  Conodian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern 
meats.  Airlines,  etc. 


HALL  ELECTRIC  LTD 


89, CHARLOTTE  ST.  LONDON.W.I. 


Phone!:MUSCUM  966!  (5 lints) 
CiblesiHAUECTRIC.  LONDON 


GENERAL  PURPOSE 
GERMANIUM  CRYSTAL  DIODES 


TRANSFORMERS  1 

Price 

M^untint  B  $Ss«  | 

Piimery  | 

$«cpii4nry 

ItoUtion . 1 

Bell  Up- 

1  rithi  f 

115  AC. 
60  cycle 

11SV.3SWttti  1 

wiHi  6.3  Tw  1 

Sl.TB 

eecli 

boUtion . 

Fully  Up- 

ri^l  wiDi  F$iB4ilc 
R«c«pttelc  A 
Hmvv  0^  Line 
Cord6*s7'«6k' 

11S  AC. 
60  cvd* 

115V»  1 

1000  W*M>  1 

$19.«B 

eecli 

NnvModvUtlon 

KRV.301449 

Hermeticelly  S«ele^{  P^i.  Imp. 
Cam  3TiH  «  taOOohms 

1  Secondary  hnp.  Tertiary  hnp.  , 
i  2400oliin$  4.7o»ini$  | 

S1.PS 

1  eecli 

1  Turm  Ratio  Teitiery  le  PtI.  1  to  t4.S 

1  Teitferv  lo  $•&  1  to  30.0 

TUBES— SpMiol  PurpoM 

Typ*  X  Cbsmctortotlca 

16U .  RepteiM68K7ezeepihM35VoltFU.  •  .IMAmp... 

lAU .  R«plM«2AL6MeuI«ioepthM  13.6 Fll.  •.000 Amp. 


TTp.  CONDENSERS  Capttclty 

Mt«  402*0  Wwtera  EMrlo  .  lO.OOU  MMF . . 

Plut-to  BMroljrtto OeUl-BMe  .  40  40  80  9  460  V... 


PI  ELECTRONICS  COMPANY 

MINIMUM  ORDER  $5.00  NET  CASH  FOB  N.  Y. 

120  Cedar  St.  DIGBY  9-3832  Now  York  City 


American  6l  Canadian  enquiries  to  our  Agents: 
POLAS  MERCANTILE  k 

115  Broadway 
New  York,  6 
Telephone:  Rector  2-6595 


ALL  OTHER  ENQUIRIES 
TO  LONDON 


ilA^N 


Size  Vt"  z  Va" 
Length  of  each  Pigtail 
2%" 


3S6 


Jomiary,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


TDB—US  NaT7.  109  Kca.  Ill  W  om 

CW.  tl  W  phon*  NBW 


BC*M§— Radio  Rano  119  Watta.  Low 
Froq.  NEW 


TWT  ^B-MA — Portable  Broadcast  Trai 
mlttar.  NEW 


RBg—  Portable  Short  Wave  RacatTor. 
NEW 


TEST  EQUIPMENT 


•nuNS. 

APQ-2 

APT-M-S-SA 

AIQ-« 

AtT-2-T 

AXT-2 

TFS-1 


RECEIVEKS  CEN-J  RA  10  01  TPS-2  RT-4«ATrX-1 
COMMUNICATIONS,  lEACON,  LOUN,  IFF  AND  RADAR 
SCR-717R;  AFS-(2)(3)(4)(15);  AFQ-13 

MAGNETRONS  POWER  UNITS  ANTENNAE  INDICATORS 
TURBO  AMPLIFIERS  CONTROL  AND  JUNCTION  BOXES,  Etc. 

Ntw  and  Enhrgad  Space  and  FocifrtMt 

LERU  LABORATORIES,  INC. 

Black  Oak  Ridge  Rd.  and  Jackson  Ave.  Wayne,  N.  J. 

R.  P.  D.  #1,  PattrtM,  N.  J. 

TtlapKoiia:  TarliMM  5>27*S  N.  Y.  C.  Taloehona:  Oroeea  S>3S2S 


ELECTRONICS  — Joaaarv,  1952 


armn  mam.  in««iiaiu 

EMPIRE  ELECTRONICS  CO. 

Son  41.  MiawRni  •totlM  araaMyo  M.  n.  t. 

CLwra«ie  a^aaii.  Myaat  a<taaa.  laai 


::  *  *  COMMUNICATION  DEVICES  CO. 

Tal:  AD.4-«174,  5  2331  TWELFTH  AVE  N.  Y.  27,  N.  Y. 


RADAR  SEARCH  RECEIVER 
ARD.2 


BINDIX 
70  WATT 

TRANSMITTER  AND 
RECEIVER 


will  noiMra  HP  ilpagli  ffwa  W  !•  1000 

MCS  onO  p«lM  nrtOT  ff*n  SO  to  0000  RECEIVER 

cyciM.  It  CM  alM  local*  tfOMnilHaa  flfMl  . 

•s«rc*t  by  vinial  onO  oofol  toOlcalen.  [?£,  •#/**  y®',*,  PC  op*r»tloii.  rampM*  ^ 
IQUIPRICNT:  CW..M.  af  tlw  faHatrli..:  I  AM-  with  all  acoaaaorlaa  and  apara  parta. 

TCNNA  OCTCCTOM  (CMD.99AFH)  IMM  variaM 
iMiitli  aataaRti  (2).  CM#  iettetw,  aad  ilNw 

rate9  taalBf  ttah  wttli  taHferaM  bmIb:  I  ^  ^ 

MFLIFim  (CMO'MADC)  km  thraa  Waao  WWW 

talw  aaalHMr.  a  Www  okwiH*  a  palM  rata 
aaaatw  alrealt  aad  aadia  aapIMar,  a  vlaaal  olfaal 

laOtaatw  aad  a  raatHtar  aawar  aapaiy  wblea  It  c paj  ^  ^-eo- 

onraiha  aa  HI  Yalta  AC.  alafla  taaia,  at  it  ta  Vrl  romoM 

M99  e^a  aarraat  raaalatai:  I  TCSTOttCILLA* 

TOR  (CMD-OOABO)  haa  aavHy  Iraaaaaay  a«  499  nawwr 

all? 1»  cm.  CompUt*.  Braod  saw.  With  at**! 
y ^  apara  parta  chaat.  Input  119y.  ao  or  de. 


y ***’*■*'?  7*!?- y,* ?*?.  epar*  paru  chaat.  Inpat  lltT.  ao  or  da 

tabaa  aad  2  taebaM  aiaaaato.  Braaa  walfM  113 


FHca,  aMh . $21S.OO 


AVT/R/A  OR  110/220  AC 

Mfcad  bv  RCA.  9-10  Watta  phona  and  CW 
SSOO  to  9700  Kca  Small  eompaet  for  9  B 
IIV.D.C.  NEW  4  COMPLETE  with  powar 
aiipply.  mlkr.  kaj  4  antanna. 


TRANSMITTER  t 
RECEIVER  a 
COMBINATIONS 


TCS  .  .  Cellint 
18  Q  Traatnittar 
aad  RocaWar 

Fraq.  1.1  to  IS.O  mca  with  all  cablea.  tala, 
kay.  mlcrophona,  antanna  loading  box, 
Ramota  control  unit  optional.  Inpnt  ISr 
or  llO/SSOv.a.e.  models  with  appropriate 
power  supply. 


5  WATT,  Moa«l  JT-52 

by  Jefferaon-TraYla,  t  channel,  cryatal  oon- 
trolled  recvr-tranamlttar,  built-in  apaahar. 
hand  microphone.  9  Volt  DC  power  anpply. 
Fraq:  S0O9-S0O0  KC8»  In  compact  ataal 
cablnat,  eomplata  laaa  xtala.  New  ta  oiis- 
Inal  oartona.  In  dealer  quantltlaa.  | 


cpt.^A-a*e.  ovn-eve;  ovn-esv; 

8CR-9S9;  WALKIE-TALKIES  aad 
HANDT  TALKIES.  Test  Sets  IB-t9  and 
I-1S9 


RXX 

Model 

MI-8167 

TRANS- 


MimRS 


4  4 


utpolt  HO  WoMi 
C.W.  IM  WallB 


tpali  110  to  UO 
Dlls  AC  M/M 


e-UMblT- 

17-  4a*> 

I  007a.  Oils. 


Ha  ooos 

byalal  OaeBlataa 
■it  buUMa.  iallr 
hlalda*  aad  ala- 
1*.  AU  aMi  aaa- 


★  ★  ★  ★  ★ 

Otfc*.  Cliaica  lalaatad  Traaaailttan.  Racaiyac*  sad 
CamhiMttaw*.  Hondy-Tolki**,  WoMila-TalMaa 
Partahla  Radon  Aba  Ayollabla. 


SEARCHLIGHT  SECTION 


'Wldtan  93. 


mm 


lastoftheHl  mmKSI 


RADIO  TRANSMITTIR 

BC-37S*I,  C«fi»»l«t«  httt  DynO' 

motor.  Toning  Units,  all  toBos,  oto. 

VERY  LARGE  QUANTITY 
150  wotn  •  Modi  by  Gontrol  Ctoctric  Compony 
Wrtto  or  tofopbono  tor  pricot. 


OTHER  GOVT  SURPLUS  SPECIALS 

ANTENNA  KNIFE-SWITCH  SW-22S.  llq«oi«  D 
CD.  #lSIS-DAT-44.  S-polr.  t  poaitloo.  oo  porwloln 
ports  SH*  bl^:  bokrllt#  bow  7H'  i  r  x  H* 
thlek.  Stf.  C.  nook  «SZm5.  KEW.  Boxrd. 

_ _ o^fl.n 

HEADSET  ADAPTER  MC-3»-C.  MotchM  hJ  to 
low  Imp.  for  H8‘SS  or  HS-38.  Hoi  lodE  for  PL-5S. 
Wr  C  04AKW5C.  NEW  ooort..  Boxod..  00.  tS< 
COMtROL  UNIT  RS-N.  Ptntlta  WtcMaf  •  ndlc 
iTorIren  to  S  phono  rhonnels.  P/o  BO-fl.  -tM. 

**  C.  <tC<TP-18.  NEW  eood . <0.  |2t.W 

CONTROL  UNIT  RM-ES.  P/o  SCR-Ml.  -STS. 
•641  ftx.  C.  0)0670-16.  NEW  eond.,  M.  Mt.M 
DYNAMOtOR  PE-M.  D-C'  In.  18  T.;  D-C  oat. 
14.5  V..  4  9  A..  800  Y^  160  mo.,  ond  nrc.  biw  150 
V..  10  mo.  P/o  8r1l.511  91f.  C.  tlH18t4C. 

Good  osrd  rood.  F.O.B.  Klngamn,  Arti.  ■•n.  RLtS 
WRITING  STANDS  MC-38S-B.  Holds  t«M  fOr 
writifix.  P/o  Fbctlmllo  Rope.  RC-88.  Hf.  C. 
xOMlnOB.  NEW  rond.  Idrsl  tor  ■rmos..  shsds. 


Till,  mntll  in  M*  3CM  fmrItM.  T».|*  ui  IS.  Tlw  T*.|»  Mai  ■  mmsM*  8WVR 

IM  la  t<n  aam  IndaRlai  a  Manwl  lla.  Maelar  aaR  aaialMn-.  wklla  Hm  T8-IS  as  It.  esaiaaalan 
tifnal  taamtar  aravIRaa  hath  a  waw  aiatsr  aaR  aaarar  aianitar.  This  Rwka  taasratM  althar 
aultaR  ar  CW  aawsr  asar  tha  raaaa  at  tSRS-MWaC/saa.  Ballt  la  pahlaa  aIrtaHi  aaraiH  trtataraR 
ar  salt  synchranaaa  aaaratlaa  arhlla  Rlraet  raaRlat  at  pawar  aiav  ha  haR  fraai  a  taiaaaratara 
oaMtaaaataR  tharwlalw  brIRas.  A  ealIhrataR  attaaaatar  aaR  mltaaa  raaalataR  aaarar  laarea 
laaka  this  aa  auttlaaRlaa  alaaa  at  UbaralarT  aaalaaitat. 

Ottar  pfacat  ovaHubh  lacfuRa; 

TS-1ARK  r 

n-3A/AP  T 

TS-tA/U  T 

TS-10A/APN-1  T 

TS-11/AP  T 

TS-12  T 

TS-n  T 

T$-14  T 

TS-1SB/AP  T 

TS-1R/APN  T 

TS-1*  T 

TS-23/AP  T 

TS-27/T$  T 

TS-32A/TRC-1  T 

TS-33/AP  T 

TS-34/AP  T 

T3-34A/AP  T 

TS-35/AP  T 

T3-34/AP  T 

TS-24/APM-3  T 

TS-44/AP  1 

TS-4T/APt  I 

T3-S1/APC-4  I 

TS-I4/AP  T 

TS-41/AP  T 

TS-42/AP  1 

TS-44/AP  I 

TS-74/APM-3  1 

TS-t7/AP  I  1 

TS.BP/AP  I  I 

TS.44/TPS-1  i  1 

T$-*R/AP  I  I 

TS-1 00/ AP  I  I 

TS-101/AP  I  I 

TS.102/AP  I 

TS-100/AP  I 

TS-1 10/ AP  I 

T$-111/CP  I 

TS-1 17/OP  I 

TS-11B/AP  I 

TS-121/AP  1 

Cable:  WESLAB 


BC-1277 

■t-sr 

LAD 

LAP 

LAG 

LM13 

LU2 

LU3 

OAA-2 

P4E 

TAA-UEA 

TSS4SE 

TSX3SB 

TSX4$E 

TTS-4BR 

TTX-10RH 

TUN-fHU 


IE-21 /A 

IE.34 

IF-12/C 

IS-ISS 

AN-PNS-1 

BC-221(*) 

•C-374 

•C-43S 

•C-904/D 

•C>«4f/A 

BC-1040/A 

BC-1044/A 

BC-1201/A 

BC-1203 

BC-12S4/A 

•C-12SS/A 

BC-12t7/A 


CORD  CD>64S.  ^o  6H  ft.  tlnsst  conductors,  sys- 
Irts.  spndcs.  Sit.  C.  »8E1608-6.S.  KEW..sn.  IK 
CONNECTORS:  4106'P.  w/AN-8054-14.  (BombI. 

AN-SlOS-D-lOP  Amphenol . sn.  4)6 

RSK  SI  llC-%*  Plux.  W/B8R-81-S18L  Sortert 
(Csnnon),  set  11.40.  Many  moro  types,  lod.  UO 
JACK  B0X'BC.I3)8.  Psrksrd-Rell  «87S-bAT-44. 
Hm  tsrin  for  PL-95.  PL-O^  plofs:  wafer  cwltcti;  1 
pointer  ksobs:  U-pIn  ptui/Jsek  sassmbly  w/sUeer- 
pltteil  bsnsns  plum;  liV>K  obm  pot.  In  metsl  esse. 

Six.  C.  6101750.  NEW,  boxed . sn.  0)6 

II. PIN  PLUG/JACK  ASSEMBLY.  P/o  Jack  Bor 

R<'-1866  (AM  Item,  sbors).  NEW . as.  4)6 

OIL-FILLED  DUAL  CAPACITOR  S))~ttl4M. 
*956374.  Capsrttlss  0.1-  A  ).8-mf./1.000  V.  D.  C. 
Can  1*  aq.  X  1%'  blih:  baa  screw  terminals  on 
eeramle  porta  . . . an.  $1 . 10 


I  OUR 

guarantee 

Piac*  it  lob- 
OTotonr  t„ttd  to 

“"-reeomplionee 

the  original 
*Pa<ifieoHo„, 


Minimum  Mia  $2.00:  auWoet  prior  mH;  F.O.B. 
N.y.C.;  20*«  with  arder.  baJaaoe  C.O.D. 

COMPONENTS  SUPPLY  CO. 

ISI  E  WaihlaatanM..  N.  Y.S.  N.  V.  BEahiaan  S.I7I7 


Tel.  Boston:  WE  5-4500 


TUBE  REBUILDING 

Large  Transmitting  and  Power  types 

[eonomical  •  Guaranteed 

FREELAND  PRODUCTS  CO. 

700  DRYADES  ST.,  N.  O.,  LA. 


TUBES 


TUBES  guaranteed 


5AVE  ON 


YOUR  SURPLUS  WANTED 
Wa  Pay  Highait  Pricet! 


t.7f  I  Me'. M  iteet' 
lOOO'i  of  oHiar  typas  in  stock.  Sand 
raqairamants. 


SEARCHLIGHT  SECTION 


WIRE-CABLE 

C0RDA6C 

rO-ltS  S  cooductor  «Arh  #S3  AW(3  iienpr«n^ 
ftSr  kngUu 

('«>-lS7  tlfliglA  #14  AWQ  bnldrd  And  Unii«l 
ra^r  br»t«l  ihkld 

(X)-ni  twUtod  pair  #19  AWO  ibkldMl  typn  8J 
3.'r0'  lenfUM 


TUBES 


MULTI-CONDUCTOR 


SINGLE  CONDUCTOR  AWG  10 


WIRE 

AWO  II  coDp»nr»ld  AWO  19  Unard  copper 
AWO  ll  bar*  ooppar 

AWO  IS  with  nyioA  eora  pl—Uc  taralAtion 

CRYSTAL  HOLDERS— CUCTRODCS 
Holden  CR-l  rit-iA/AB  with  elieen 
l*Uln  el<^rodM  1X4  5X1  5X6  5X6  biAfike 

ENTERING  INSULATOR 
l*orrelAla  flAoced  bowl  with  breei  rod  AOd  llttlnn 
And  Aluminum  ihleld  .  IHmriiAlaoA:  4%*  Hl#h. 
6-9/ltr  Oi>  At  bom.  N«>w..M.M  AAch.  Bpnn 
Bool  1.99  eACh. 


EQUIRMENT 
A«.kk  TAlkk«  LS-4.i  kfC 
UN  SAY  Readli  OnmpAm  Reeeher 
Bt'  115  TmuinJtter 
TBL-lS  ^nnmltttr  with  roatm 
RDF  fUt*\f9r  equipment.  906-556  KC  Fixed 


2CM  MAI 

ixi/tn  M 
ICM.  t.99 

7CV1MM  .n 

MV. .  AS 

UR .  AS 

MSpeeW  AS 

19/44 .  AS 

M  tpeAlii.  AS 
WX  MSA.  IAS 


TUBS  LIST 
RK-7S  MAI 


•rrr _  ias 

liSG  ....  .7S 

IMT .  AS 

SU40  .S7 

tT4 .  IAS 


SALS .  AS 

SAGS  .77 

SAWS .  .79 

SATS . SS 

SAUS .  AS 

SAUS .  AS 

SAVS .  .79 


CIO  . 

CtQ72 . 

CK7S . 

CRF-n.... 

C-U4S . 

HVAU.... 

imii-n.... 


SSLSOT...  AS 

79 .  SA9 

7t .  .79 


PARTS 


HI-VOLTAM  CHOKIS 

.«  Hr  t.J  kma  DC  3  Ohm.  ItS*  RM8  to  froolHl 
(>l!i*03SI.  Hn. 

I.T  HT  1  Ano  DC  MM  VDC  OB  T14MA.  Nov 
.13  HY  4  Amp  .3  Obm  30.tM  IMt.  Now 
1  HY  3.1  Ano  DC  3.3  0km  OB  330433.  Now 

DC-ION  LINE  STARTER 

OPSr  113  VoH  33  Oolo  13  Amp  I  Hon.  Power 
Boting  Wmtlnihouoo  with  Interlock  Mrltch 

lAlkMWil 

PULSE  NETWORK 

1  moro  Drcood  13  KTA  430  Ctdo  SO  0km.  Br^ 


400  CYCU  VOLTAU  REGULATOR 

113  Ton  480  epOo  OB  Tjroo  OBAM^^ 

TIME  DELAY  SWnCHES 

t  lilnuto  113  TAC  10  CMo  Bte.  Ik  Wotmroof 

Molnicwo.  New . tAMooeh 

3  Mleio  BwHeheo  Ocotiol  «t  40.4I.4S  BMoad 
Time  DoIat.  113  TAC  Motor.  New.  .S4.M  oneb 
Tkermo  Swluk  83*  to  330*  P  113  TAC  •  3A  130 


30-43  Boeoad  Moienrr  TImo  DoUl  BolulIO  TAC 
AdlalH.  New . . 37.30  mch 

RELAYS 

14  TDC  IPDT  8  Amo . 3110  OKh 

113  TAC  DPBT  1  Amo  Coatorto  gtrulVr.  Dunn 

eXA  loro . IS.34ewk 

113  TAC  DPDT  IS  Amo  Coaucm  Ward  Inoword 
IAI4  eorh 

IIS  TAC  DPSr  Strathero  Dnmi  CZA  MM 

n.3S  ooeh 

133  TDC  DPDT  Btrutbora  Dmm  CZ  BIS 

34.34  ooch 

SWITCHES 


COMET 


RATHTUR— OIL^PILUD— MKA  CONDENSERS  POTENTIOMETERS  SWITCHES 

—  SEND  POR  LATtST  CATALOGUE  — 

ELECTRONIC  SALES  CO. 

^  MO-k  —  MM  momr.  MIoMm  ekorfo.  »«t  C.O.D.  23%  doooNt 

2t  Wsshiffittoii  Sf.f  Briflifsil,  M«m.  BIrcoii  2-7M)  required  with  all  C.O.D.  arderx.  _ 


ladio  mm4  Mctiviaf  Tubss 
TroBSiaittiBt  X  SpocisI 
rurpoto  Tokos 
RoXio  ood  Iloctrowcs  Parts 
oad  EGoipawat 
All  Typos  of  Elostricol  Wiro, 
Maoaot  Wiro.  aad  Coblo 


For  Your  Special  Needs 

We  are  also  bonafide 
General  Pyrchaalnf  Afenli. 
CAN  WE  HELP  YOU? 
Refereneet!  Dun  A  Bradatrtei 


225  N.  Wabash  Ave.,  Dept.  C  ,  Chicago  L  IM 
Phone  ANdover  3-084  | 

StANCM  OfMCfS 
257  S  Sprirr9  Si.  tes  12  Co<  VA  6  2004 

507  Ftfifr  Awt  Now  York  17  Now  Yo'k  lY  U  7  0094 


AnENTlOH  INDUSTRIAL  USERS  !  !  ! 

Wa  kaTB  lorpa  itackt  of  lha  followiap  itaais  aad  wa  iaTita  year  iaaairiet. 


Ampboiiol  CeaB4Ctart 

AllaB-liadlcy  fotaRtieaMttn 

AMP  Terminals 

limidy  HylnGS 

T  &  ■  '^to-Koa"  Termioolt 

Dioke  Panel  Ugbt  Assemblies 

Superior  Poworstots 

Ferrolo  Typo  Reeiston 

Reloyt.  Tronsformors  ood  Ckokes 

Synchros 

Tuba  Sockofs 

Hordwora 

Contocton 

Mognet  Wire  &  Hook-up  Wirt 
Vacuum  Coodonsors 
Gus-fillod  Coudooeurs 

We  JerKe  htsolrhs  repe 


Oil-filled  Capacitors 
Higk-Toltago  Mka  Capacitors 
Higk-Toltago  Oil-filled  Capacitors 
Mica  &  Silver  Mica  Capacitors 
Tubes 

Switchboard  Maters 
Crystal  Diodat 
Interlock  Switekos 
Kty  Switekos 
Typn  FP  Capacitors 
Typo  G  Capacitors 
FilmrgloM  Ton 
Coatocters  &  Contactor  Coils 
T  &  i  "Wedgo-On"  Ttrmiaals, 
Glats-eaclos^  Rnloyt 
Welding  Rod;  iacladiiig  Typo  347 
Tebo  Crocks 
GIne  Hems  net  Ibtsd  ebeot. 


Ropllat  wUi  be  moOe  to  yuor  Moolrlet  wHMn  IWMty-fMr 
hoort  oHur  Hwy  Ofo  lacoirad  by  ns. 

Key  Electronics  Division 


1R01  North  Lanpwood  Stroot 


BolHmora  14.  Maryland 


SEARCHLIGHT  SECTION 


Jornmn.  19S2  — ELECTtONICS 


MOTOR  GENERATOR  SET 
.7  KVA  GE  Me^l  #SLY77AD4 
90  VDC  in^t  t*  115  VAC  60  Cyc 
1  ph  Mlpiit  3600  RPM  NEW 

567.50  Mcb 


MOTORS 

DIEHL  PUot  Motor  #802077  SSFDE-14-2 
24  VDC  ij'D  X  21'a,  Shah  J'  X  I". 
RevertibU  Approx  10,000  RPM.  .$395  m. 
HUGHES  Motor  Small  Powerful  Reversi^ 
24  VDC  Knurled  Shaft  Approx.  10.000 
RPM.  Mfg  by  Hughe*  Aircraft  Co.  $295  aa. 
MERKLE-KCET  110  VAC  60  Cyc  3600 
RPM  Heavy  Duty  2^'  X  2}'  X  4'  Shaft 
*"  X  . $395  aa. 

TELEPHONE  RELAYS— 
CLARE 

3300  ohm*  2  N.O.  I  N.C . $195  aa. 

4  ohm*  I  N.O .  195  aa. 

Double  Coil  12  or  24  VDC  240  ohm*  each 
coil.  Contact*  3  make  8c  2  break  $195  aa. 

HART  SOLENOID 

24  VDC  200  Amp  SPST  80  ohm* 

Re* . $2.95  ea. 

ACRO  SWITCH 

SPST  N.C  with  long  leaf . $90  aa. 


Wa  carry  o  fall  llaa  of  Elacirealc  EgalpaMat 
All  Prfca*  ihcrnu  Htm  Y»ik 

B  &  B  DISTRIBUTORS 

222  Fulton  SfrMt  Now  York  7,  N.  Y. 

lllctof^-0492 


SBlaBNIUM  RECTIFICR  —  Pull  woT* 
brldfu.  O.B.  mod«l  tRIPBI.  up  to  H  V. 
AC.  ISO  Mill  Coat.  Doty,  lt-1*  platoo 
ISO#  ua.  aTatlabU. 


Kaiteca  Air  Dertco  JO#  Contiifuffal  Blow* 
or.  Ill  volt  so  oyclM  0.1  amp.  1  PH  10 
C.F.M.  CoDtlnuoua  duty  LO  M.P.D.  Ca> 
pacltor  start  with  Capacitor  flAlf  |  witk* 
out  Capacitor . $ltJM 


Kaifora  Air  Dorleo  450B  Dual  Coatrtfucal 
Blower,  Hi  Tolt  SO  cyclM  0.1  amp.  1  PB 
so  C.F.M.  Contiauouo  doty  1.0  M.F.D.  Ga* 
pacltor  otart  with  Capacitor  91S.Tit  with* 
out  Capacitor . 


At  Automatic  pilot  DIroetloBal  Qyro  mado 
by  SPERRY’S  Part  #  SSSOSO. 


AMMETER,  160/100  dual  raaoo  Triplet 
t41A  SH*  rectanglar  flush  bakellte  S 
amp  Movement  O  14.06  with  eateraal 
current  transformer  for  160  amp. 

tKUy  STJt 


Sgoaro  D  Circuit  Brenhero  Push  Type 
ANtlSl-S6  S6  amp.  9  SO  volt  D.C 

Sl.lt  enck 


Square  D  Bat  Handle  drcuH  ftreahar 
Type  ANS160-16  SO  volt  O  10  aj^. 


SCND  FOR  FRIi  BULLITIN 
Dlyby  t-tltt-R 

A.  Cottone  &  Company 

Electronic  Mechanical 


lM-)40  CANAC  $T..  NEW  YORK  13,  N.  Y. 
ALL  PRICES  F.O.B.  N.  Y.  CITY 


CERAMIC  THRU 
CAPACITORS 


Type  A— 300  mmf— 100  for  $20.00 
Type  B — 300  mmf — 100  for  $20.00 
TypeC—  SSmmf— lOOforSIO.OO 

ELECTRO  IMPULSE 
LABORATORY 
62  White  St.  Red  Bank,  N.  J. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  mcmuiacturlaq  radio  tuhee.  electroale 
tubee.  colhodo-ray  tuboe,  lamps.  New  and 
used.  Beosonably  priced,  aotlsiaetioa  guar¬ 
anteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  tth  St.  New  Yerig  N.  Y. 


COMMERCIAL  BUYERS 
HANDSETS  and  HEADSETS 

AVAILA.LE  FROM  STOCK; 


ELK  GROVE,  CALIF. 

TEL:  129J 


thouMBO.  or  tube.,  mpultor..  plux..  ueomorte. 
trMMBoJtten-fMrtrM.,  tmt  mttliMMat.  Me.  Smd 
u.  your  rmulremootA 

TERMS;  Rrlcm  F.O.B.  PeMdena,  CoMemla. 
2S%  ea  all  C.O.D.  ardor*.  CaUfomlaai 
add^  9%  Salat  Tax.  Frkat  *abiact  «a 
cRoaga  wHhaut  aatka. 


PHOTOCDIV  SALES 


1062  N.  Alien  Are.  SYcoiiiefa  4-7156 
Pasadena  7,  CalH.  KYon  l-t27l 

WRITE  FOR  OUR  LATEST  24  PAGE 

SURPLUS  SALES  CATALOB 


WESTERN  ENGINEERS  LTD. 

BOX  5 


SURPLUS  COMPONENTS 


Tubular  condeneere  teetti-pick  type# 
Standard  Bronda— large  qucmtltiee 


Reeletore— 1.  2  watt 
Wide  range  ^  Toluee 


TB-14t/uFP.  Large  Quantity  BC<t4Fa« 
TB-IS.  TB*13.  T8-100.  IDSt/AFA-ll  ladt- 


TRANSFORMERS— MedolotiOD — power — line 
Write  for  llMinge 

J.  ZIED 

1S2  S.  IlHi  St.  FMIn.  7,  Ru. 

FEtinypocfcer  S-9144 


SHEET  METAL  MACHINERY 


NFW  I  USID  — COMPIETI  LINE  OF 
Bo*  Broket.  Pregt  Brake»  NotcKert  Shegifi, 
rwnche»  RoHt  Spai  Welderg  0>-Acre  r»>ie. 
Whitn<.y  Eqwipmertf  etc 

B.D  BROOKS,  INC  361  Allontic  A*e 

Botton  Moti  Tel  HAotpch  6  5700 


Dfpt  16 

1712-14  S.  Michigon  Ave.,  Chicago  16,  III. 

PHONC:  HArri^en  7-9374 


•  NEW,  SELENIUM  RECTIEIERS, 


SEARCHLIGHT  SECTION 


CATHODE  RAY  TUBES 

3Fn  ...  si.fs  sen  ..  $4»$ 
4API0  ..  .*5  »n  ....  1»5 
sm  ..  l.*$  5G«  .  IM 

UDP4— SIV.fS  1«JP4— $1f.M 


nS/AfT-S 

Ktlt 

■C12IT 

■CI0T7 

1116 

IMA 

1114 

1115 
lltl 

Ills 

1117 

I1N 

lEUA 

txtra  uMltn  aho 

■»«ii«iiu 

TS10APN 

MD4/AP$1 

MDS/APSl 

MOn/UPNl 

MD3I/APQI1 

TSIIAPN 

TS27/TSM 

TSAI 

T5W 

TSW 


TSI2A 

TS111 

TS1W 

TS170 

TS1I4 

TS2S1 

TA-2124 

llll/TfSIO 

R9/APN4 

RII/APSl 

R70/APS1S 

A$1I/AK1S 

RC211 

RT14/APSI1 

RT2I/APG4X 

RT1I/ARC4 

RT4I/TFX 

RT71/UPH 

RT10/APS1 

AN/APT4 

APS4 

TS51 

TSA9 


SCF  625 
FAMOUS  ARMY 
MINI  DiTICTORS 

for  *** 

ift. 

ThiB  unit  iB  batni  offWBd  now  M 
a  oaoBUStrablB  redwcloa  la  prlo*. 
R«etatl7  BdrwtlBBd  «l  ITI.M  tt  b 
DOW  BrallablB  la  Um  bum  kraad 
BBir  wTmpplaci  la  bbHoub  mjW 

euTTtag  euB  (kM  batUflBB)  . 

$59.50  J 

WHILf  THEY  LAST 


SELENIUM  RECTIFIERS 

IrWat  Tfpm 


$39.50  i 


SCR  508  EQUIPMENT 


MUCK  UPON  KIQUKT— 


All  klndt  Bf  NynuMCBn  aatf  iRMrtfn  la  ttBBk— 
WrttB  TfOtyl 

Wb  Barry  a  BaaiBlBtB  Btaek  Bf  BiBctTBub  BaalBMut. 
A  BBfy  Bf  BBT  BBW  MbHii  H  avallaBb  M»en 


OaiBBiBBtB  PM  narBliBBM.  20%  ObbbbII  m  bt* 
Oort.  MiBiBiBa  btObt  W-M.  INiBBb  fBBMBftb. 
044  rBiabr  bbIbb  tu  tB  rBaittauB.  ^bbb  miB- 

|B0t  tm  eBBlIBB  wItliBBt  MllM. 


Small  Lot  Sale 
ARMY  &  AIR  FORCE 
Surplus  Radio  & 
Dectronic’s 

JANUARY  15,  1952 

Dim  to  OUT  inability  to  procure  suffkioiit 
inorckandiM  for  continued  operation,  we 
ore  liquidating  our  entire  stock  of  surplus 
consisting  of  opproximotely 

300  tons  of  equipment! 

Inspection  dotes  Jonuary  12th  to  January 
IStk  at  1  PM — when  Bids  will  be  opened. 

Further  partkulors  may  be  had  by  celling 
Mr.  Strickland,  Jacksonville,  Fla.  Phono 
3-(M10  or  Mr.  Stephens  ot  Jocksonvillo 
Beach,  Fla.  Phone  5-4^3.  Gill  either  ot 
JecksMville  3-B686  daytime. 

EAST  COAST  RADIO  CO. 

IMESON  AIRPORT  lACKSONYllLE,  FIA. 


8C  MS  RBtBivBT  L/djm 

K0#4  TranMalttar  L/d] 
M6  AMBlHlBr  WdjD 
BC  CM  (katral  Bbx  . . . 

FT  237  MoantiBf  . 

MPa  Matt  Bbm . 

DM  34.  OynaaBtar . 

DM  33.  OyaaMBlBr . 

DM  33.  OynaattBr . 

DM  37.  OyaaaBfBf . 

TM  ll-CMTiBa  Maaaal. 
Cryftata.  m  of  80 . 


RA  52— RECTIFIER 


froa  lie  TAC  M  cycla  Btmroe. 


.'r^.  $74.50 


ARROW 


BigSaving! 

FERRULE-TYPE 

RESISTORS 


Imxnadicrt*  daUrury 
from  our  stock  of  OT*r 
250J)00. 

• 

Wide  onortment  from 
0.2  to  300.000  ohms. 

e 

ENAMEL-GLASS 
FIXED — ADJUSTABLE 

I  • 

i  Nasr  and  fn 
I  perfect  condition. 


V  Nearly  oil  mode  to 
JAN  epedfleartion. 

WfNc  fer  Cntntoe 

nNIVERSIL  MARINE  t  MEG.  CORF. 

I3T  JUasandor  St.  Teakois  1.  If.  T. 


AN  Mr  RwtMirt  tn  .Mr  A  6ima<M4  M*  JMT. 
w.  ■•.iitMliir.  fMc)*l  t»M  N  rMtiem  mA  rM(l. 

tAW  OIiytRV. 


\  4  nmp.  *7.7 

>  11  nmpe.  14.7 
I  14  nmpe.  11.7 


Pri:  110  V,  40  cycle  In. 
Sec:  It,  l4,  nnt  It  veitt. 


Deciqnet  ter  brMfe  er  center-lnp  nee.  TbeM 
trnmfernien  ore  not  turpinc,  hut  nre  mnte 
to  enr  specs  hy  •  lentina  m'fr. 

0  110V.  pri.— ItV.  SO  nmp  Mcent  XFMR 
Speciol...  $19.95 

n  lit  V.  5eienh«n  RecMier  Snecieti 

%  wove - 05  mn _ only  S9<  en. 

Pi  wnve....4S0  mn - nnly  $1.05  en. 

n  Carter,  0  V.  Dynnmetwrs.  In  erta.  Fnctnry 
Canons.— 400  VDC  0  175  mn 

Lkt  Prke  $71.46— SpecM  $10.00 

QUALITY,  TESTED  TUBES 
"5tnndnrd  Ornndi  Fntly  Qnnrnnteed" 
Nm  iu4  cearuttcO  le  itMk  aew.  M.y  etker.  eel 
lilted  »«ie.lctc  IIm  tl  nuKlM  tiM.  et  lei. 
KlMc.  SeMilt  veer  rM.IrMWit.  m  uv  Ivm.  fw 
Mr  aenniM.  CM  n  m  WCOTINSMOUM  le. 
C.itrin  4  SMClll-MrMW  TMm. 


"NOTE:  COLLE6EO.  UNIVCMITIEO)  INOTITU. 
TIONt.  LABS.  M'FOS..  INOIVIDUALO  —  OO 
ANYONE  HAVINfi  NEW  TUBEO  IN  LARM 
OR  ANY  SMALL  QUANTITIES— SUBMIT  OlE 
TAILED  LIST  FOR  OON  CAIN  OFFER.'*  ~ 

e  R6  59/U— 73  OHM.  CO-AX. 
CABLE _ $55.00/M  FT. 

e  Tib  AK-II.  3S  Watt  TraataMtlBr  ud  lapaliBl 
Rbw.  C^BlttB  wftk  lit  Ud/BT  St  V.A.C.  BBtr. 
BBBBiy  Witt  Btt  ABBBBMHbB.  MBW:  CxpBTt  PBBfcBd 
(bHb.  BBBt  tttt.ltl'^TBB  la  ttBBR.  WrItB 

Nr  bHbb  aad  fartliBr  htfaraallBa.  Sbb  tar  Dbb. 
Ad  w  datalto. 

a  AATei  CBapaBt,  Nbw.  AhYrafl  $lOt  KC.  TraaB. 

alttBr-<r  a  r— CBaaNN . •  $2f.M 

B  IIIYPH-Uvalt  IM Aat •tBBBdanr IfariMri 

_  I71.tt 

Tbtbib:  fob  NYC— M  Dapaalt  with  ordrr-wr 
•HMl  full  remlttBaea  to  aara  COD  eharBEw  -BatM 
flrBM  (D.AB.I  Nat  It  dAM  —  All  arrebBiidlBB 
ffuaraatBBd.  WbwBW  bcmmImb.  ailBnd  l>.o. 

^Aoaa;  REcfwr  S-2549 
CaMt:  Efrritdt^  M.  Y. 


I  ■  lELEETHOniES  COflPl  ■ 

lit  Uherty  Street  New  Terk  0,  N.  V. 


ELECTIONICS  — JoaMory.  1953 


SEARCHLIGHT  SECTION 


COMMERCIAL 

TUBES 

AVAILABLE  FROM 

BUYERS 

STOCK: 

1A3 

6AK5 

6SH7 

2C40 

803 

1L4 

6AQ5 

6SJ7 

2E22 

807 

1R4 

6C5 

6SK7 

3A4 

814 

1R5 

6F6 

6SL7GT 

3BP1 

8298 

1S5 

6H6 

6SN7GT 

3C24 

833A 

1T4 

6J5 

6V6GT 

4C35 

866A 

3S4 

6J6 

6X5GT 

5D21 

959 

5U4G 

6K7 

6Y6G 

6J4 

1624 

5Y3GT 

6L6 

12AX7 

100TH 

5528/ 

5Z3 

6L6GA 

12SG7 

250TH 

C6L 

6A7 

6L7 

41 

304TL 

8012 

6AC7 

6Q7 

42 

394A 

RK-60 

6AG5 

6SC7 

78 

450TH 

VR-90 

6AG7 

6SF5 

80 

723A/B 

WE6AK5 

WESTERN  ENGINEERS  LTD. 

BOX  5 

ELK  GROVE,  CALIF. 

TEL:  129  J 

Bcea  SearcUig 
mMOK  iorAByolTbese? 

New  And  Used  Electronics 
Equipment 


RECEIVERS 

BC-453  Range  Band _ $22.50 

BC-454  3-6  MC . 8.50 

BC-455  6-9  MC . .  8.50 

BC-433G  Compass  _  22.50 

BC-357  Morker  Beacon  _  3.75 

BC-733D  localizer.  . .  24.50 


Dyiramotors— All  New 

DM-32A..  8.50  PE-86  .5.00 

DM-33A  -  8.50  PE-94C..5.00 


TUBE  SPECIALS 


STANDARD  BRANDS 

I  $1.3$  I  «AQ$  .10  1  4SN7  1 
45  .95  CATS  .70  t$U7GTY 


2A3  1.45 

5U4  .79 

5V4  1.20 

5Z4  1.20 

5Z3  .15 

SAB5/ 

SN5  1.25 


6AU6  .79 

tAVS  .40 

4BA4  .79 

4BG4E  1.t9 


4SN7  1.09 

4$U7GTY 

2  50 

4V4GT  .B9 
12A4  .70 


RUMPH 


P.  O.  Box  4178 
FORT  WORTH  6,  TEXAS 


AG7  1.45  4R4  1.50  12SK7GT  .79 

AK5  1.20  4SH7  .95  25W4  .90 

AK4  1.10  6SC7  1.25  59  1.50 

AL5  .79  4SL7  1.10  t9Y  .7$ 

Many  mwe  tyeM  In  itnck.  Writ*  fer  euntetlens. 


2C40  9.50 

2C51  5.95 

2E25  5.95 

2D21  1.45 


RK73  1.50 
T200  14.95 

304TL  12.49 


304TH  12.49 
350B  5.50 

394A  5.50 

444A  1.95 

450TH  34.95 
715B  9.50 

721A  3.4S 
723A/B  13.95 
B07  1.45 


BB4  1.70 

931A  4.75 

CK1005  .79 

1455  2.95 

2051  1.45 

5443  2AS 


AM  tntM  are  tekinet  te  erier  tain.  20%  enaenlt 
nealrae.  kalanca  Mnt  COO  aim  aMtata.  Wa  key 
anyttilni  in  tlnctrtnkt. 

(WE  ARE  SPECIALISTS  IN  JAN  TUBES) 

Nat  Adelman 

168  Washington  St.  Now  York  6,  N.  Y. 

CO  7-4091 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

54  Lliaanare  Bt.  Barclay  7.24(4  Nm  Yark  13,  N.  Y. 


FOR  SALE 
Berrllium  Copper  Strip 

.0062  (H - .0005)  X  5"  z  60" 

No.  1  —  B  &  S  Hard 
700#  AYoilable 

GLOBE  TRADING  COMPANY 

IBIS  Franklin  Street  Detroit  7,  Mkhloan 


FOR  SALE 

ENTIRE  ELECTRONIC  LAB 

SIGNAL  GENERATORS,  QMETER,  BRIDGES. 
LATHE.  MIUER,  SHEARS,  ETC.  EHTIRE  Lof 
ONLY,  NO  INDIVIDUAL  UNITS.  LIST  AVAIL¬ 
ABLE 


PANEL  METERS 

LARGE  STOCKS— GUARANTEED  ACCURACY 
COMPLCTC  WFSrON  and 
SIMPSON  PANCL  MtTER  STOCK  ON  HAND 

I  ”  CHECK IkMERICAN  FIRST” 

i  For  JOV^ Pricey  SPEEDY  fcrvice _ 

Aft.  Mr.  P.  A.  Aft.  Mr.  fngineer 
HIRE  IS  A  COMPLETE  METER 
LAB  AT  YOUR  SERVICE: 

Complete  CONVERSION  Focilitiee,  Special 
SCALES,  Special  DESIGN,  CALIBRATION, 
MAINTENANCE,  Complete  STANDARD  LAB. 
SPECIAL  OFFERINGS-PANEL  METERS 
SUN  R'RD  0-300  V.O.C.  1000 

ohmf/V  $4.95 

G.E.  I'RD  O-30empD.C.  4.95 

DEJUR  R'RD  0-500 MicroenipO.C.5.95 

G.E.  S'RD  0-300  Mil  D.C.  4.95 

SIMPSON  S'RD  0-3  AaipR  F.  4.95 

WESTON  Lid  2*50  0-500  Mil  R.F.  4.45 

G.E.  3*50  0-15  Mil  D  C.  4.95 

WESTHS  3*50  0-200  Mil  D.C.  4.95 

SPECIAL  OFFERING-LAB  TEST  EQUIP¬ 
MENT 

GEN.  RDIO  B.F.O.  No.  716  150.00 

LEEDS  NORTHRUP  Hoops  Conductivity 

Bridge  500.00 

SPECIAL  OFFERING-PORTABLE  LAB 
STANDARDS 

WESTON  280  Mirrar  Sceln  6  Ranges 

3.  A.  15  A.  30.  A  D  C. 

3.V.  15  V.  150  V.  D.C  14.95 
LARGE  SELECTION  WESTON  RAWSON 
SENSITIVE  RESEARCH,  G.  E., 
Westiaghouse  Lob.  Stonderds 
Inqulrln  promptly  Anawtrod 

AMERICAN  ELECTRONICS 

29  Se.  Park  Art.,  RockvMla  Center,  L.  I.,N.  Y. 
RO  4-0207 
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SEARCHLIGHT  SECTION 


ORMAN 


JAMJICIA  H.Y  -  Rlpub.n  9 


94  29  MIRRICH 


BOUllVARD 


STEVE-EL  IS  your  RELIABLE  source  for 

SPECIAL  PURPOSE  &  TRANSMITTING  TUBES 


tubes  are  standard  brands  and  fully  guaranteed! 

.  tIM  W . $aJt  417A .  tut  7tlA  tl«  M .  TJO  i  Mi 

.  tjm  tm .  i7Je  44u .  cn  ran .  mi .  j*  m 

.  (Jl  MM .  MJ(  HA .  4Jt  TSAAl  ...  I7M  M3 . «  »-l 

.  M  KB/7nAAr.«  MTC .  «4J(  7BA. .  1IM  07 .  I.T*  All 

- -  •“  TOA .  SJf  107 .  1.M  IM .  JO  CC. 

TOM .  JO  Oil .  UO  M .  1.11  CQ 

70IA .  1J0  OU .  tJO  MM .  tJO  CCI 

713A .  JO  003  .  3.H  37XA .  IB  CJI 

71MV  ...  4J0  001 .  3.40  070 .  J7  CKl 

71M .  0.N  000.. .  4J0  070 .  IJO  CRI 

TIM .  OJO  014 .  3J0!tM .  IJO  F-ll 

71SC .  10J0  010 .  OJO  IM .  JO  .  HF 

71MY....  30.M  030B .  JJO  OH .  Jt  I  RK 

710CY....  JOJS  033 .  OJO  OM . 42  RKI 

.  I7J0|471A .  UOItIOOY....  30J0  03tA  1 1JO  I  007 . 41 1  VR1 

Tarms:  20%  cosh  with  ofdof,  bolooco  C.O.0.  frfcts  M.  Y.  City  worohouso.  Mi 


aa .  s.it 

ten .  Jl 

tctt/Tin.  Jl 

tC40  4JI 

2C44 .  IM 

mi .  4L» 

tm . 4tn 

tm. 
tm. 
vn 


VIA  . 
11AY7. 
U14.. 

tote.. 
*11  .. 
*17A.. 

tm.. 

2*7.. 


OUR  NEW  BARGAIN  CATALOG 
IS  OFF  THE  PRESS! 

Your  copy  h  wittwf  %ond 
postcarB  todoyl 


HIGH  FREQUENCY 
EQUIPMENT 


PUKE  TYPE 
00.70  «ato..i 
O.Tt  A8EO..;; 
OOO  k4;.... 
0.00  auOT.. 

0.00  AC6 . 

0.00  OHO.... 

0.00  OJO - 

0.90  OiSGT.. 
1.M  AKaGT.. 
1.00  AK7GT  . 
1.40  ASG7... 
0.93  ASK?.... 


TYPE 

OZ4A. 
IGOGT 
1LN5.. 
1R5... 
1S4... 
1T4. . . 
SU4G. 
AAB7. 
AAC7. 
AALS. 
AAOS. 


PMO  TYPE 
00.93  ASK7GT... 
110  ASN7GT.. 

O.OA  ASS7 . 

0.01  ItAA... 
0  70  1fSH7.  . 
0.94  1tSK7 
OAO  ItSOTGT 
0.01  1tSR7  . 

0  91  J0Z4GT.. 
0.70  lOZOGT.. 
0.90  OOLMT.. 
0  9A  49 . 


Hdtlar-CtM  MG  Ml.  MDVA.  3  Mmu.  400  nvlM. 
IIOV.  8air-eieltad.  Ih-lt-driren  Iw  i  111’  motor. 
ttOV,  3  ph  .  40  cy.  wttli  mitooo  rofolitor  4 
nriaklo  iMod  ihiMo.  Output;  lto/104V.33M.M 
Blllutino  MG  Mt.  NEW  IKVA  liollo-pIloH,  400 
enlo  altarflatir.  115V.  Seporololr  rtrlud.  Boh* 
drtvrn  by  3  HP  motor,  210V.  3  ph..  40  cy.  With 
roltaio  rofulolor  4  varioMo  >0404  thtara  HM.M 
Ntwtoa  MG  Ml.  I'.'iKVA,  tiaila-pliaia.  409  ayolt. 
Bolt-drirrn  by  714  HP  motor,  S20V,  3  ph  ,  40  ey. 
With  ranaoa  rMUlator  4  nrlahia  ipaad  thaaya. 

S740.00 

Pfanaar.Gaa.E  1011.0X01104  altornotor,  II3V.  tlnolo- 
Ohoao,  400  cycio,  1.23  ooioi.  Brlt-drlrrn  by  330V 
llnoli.-ph.,  60  rr.  ayurh.  motor.  With  roltoio 
rofolator  4  varloMo  opooO  ihoovo.  FroqlMlry 

rartolloa  looa  thao  2% . 3143.00 

Cohtlaootol  DC  to  AC  400  eyolo  MO  Mt.  Motor; 
330V  DC.  Orllrrator;  llOV  AC.  .3KW  aloalo. 

phOM  ao4  14V  DC . 303.40 

Roythoon  Valtaoo  StaWlIZM.  Soar.  OW-STM. 
Input:  335V2:I0%.  8.7  ompo.  40  cy.  slnoto  ph. 
Output:  1I.0/I1.0/220V.  1620  wottx.  I’t;  100 
3I33.M 

Anarleon  Plata  Tranafaraiar.  Typo  DISC.  144 
KVA  boot.  00  ry.,  nlngle  pta.  Add  polarity.  131Z- 
75*C-4.0.  Indoor  aamt^  Prlniary  rolta  113.  Bro- 

ondary  rolta  17.400.  With  retard  ooll _ 3130.00 

10  ASSORTED  CIRCUIT  BREAKERS— 6.E., 
I.T.E..  and  Df.lan. 

1  unit  — 15  amp.  1  unit  50  amp. 

3  unlta- 35  amp.  3  units  100  atup. 

2  unite  35  amp.  1  unit  — 2u0  antp. 

Price  lor  lot  3100.00 


PRICE:  J2.9I 

Llat  Prko!  $11.10 


SPECIAL  SALE 
TYPE  805 


This  oHor  subject  to 
chonBO  ORii  prior  solo. 


MeTROPOUTAN  OvEI^SEAS  SuPPLYr 

?  MANUFACTURERS  AND  DISTRIBUTORS  I 


.of(pon^T/av\ 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES. 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


0«rcl»«<t«r  24,  Most. 


FOR  SALE 

1  REL  Model  600  FM  Broadcait 
Modulofion  and  Fraquency  Monitor 
LIku  new.  Frequency  of  Monitor.  IM.3  mc.  Cwet 
S7M.  Will  McrlOeo  for  iSSO.  Cootoct:  L.  C.  SifMon. 
KMPC 

Lot  Anqelos  2B  Catifomio 


Portable  Instruments 


WESTINGHOUSE 
HIPERSIL  CORES 


D40f  BD77  Dy*2 

OAIA  BOM  OAIF 

Dm2I  BDAR93  8PI7S 

Dm  is  PE73  ML4520 

DM  32  PCM  OA7A 

Dm  33  PCltl  ii, 

OmM  Pom  ”*  , 

DM3t  DM13 

D«37  Ptll  Dy« 

Or33  ml  3429  DA3A 

And  othor  numbore.  (Bond  mt  \hm  nuMbore  ym 
nood.  All  tytoe  et  DC  Motore,  Gowontort. 

Wantod  DM32-3»>3t^4l^.43.S3  Oynamotor*. 
Stato  BHontity.  oonditlan  A  Brka.  Nood  BCe2t*78B 
sen  Unite  and  eoMpanont  Parte  alee  ART-13 
muipMont. 

VETS.  DIST.  CO. 

341J  Wastarn  Pky.,  Loubvllla  12,  Ky. 
Cy.  1904 


Molded  Bekelite  cose  7“  x  4Vi"  x  3“ 

D.C.  MICBOAMMETOIS 

See  10.. SO  microomporoa 
THERMOCOUPLE  MI1.L1AMMETERS 

IdS.  Se.lO  milliamporoa 
THERMOCOUPLE  VOLTMETERS 

5  to  500  Tolts 
Avoilobio  in  muitfpJo  roaqo 
combinafioiit 

Precisioa  Electrical  iRstnmeflt  Ce. 

144  Croaid  Strati  Ntw  Yeili  13,  N.  Y. 


Strip  BaiM  Wiadov  WMaw 
Quaatity  Geaga  Width  Up  Width  Hai«k1 

11,365  .003  m  Vi  7/16  3 

3,741  .003  Vi  H  7/16  3 

Available  for  immeJiota  Mivtry 

RAYTHEON  MFG.  CO. 

Surplua  Selai  Dapt.  Waltham,  Mena. 

Tel.  WeHbem  S-SBM— fxt.  2 
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SEARCHLIGHT  SECTION 


WANTED 

Yoir  Surplis  laboratery 
Eqaipneit  Tabes  aid  Parts 

Particularly  items  of  good  quality — 
loontoe,  Ferris,  L&N,  G-R,  etc. 

Alee  mUTABY  gUBnOB  Ueme,  eoch  ae 
ABC-I,  ABC4.  ABT-IS,  APB-1,  APB-4. 
APB-SA.  BC-MI,  ete.  Trasmllien,  Becelr- 
en  and  componenlej  TB-M  and  other  **TB-**, 
"IE."  and  ether  Teet  Eqaiinnent  needed, 
portlcularlr  ter  the  Mcreware  regtent  ake 
all  Unde  el  qnontitT  stocks  el  tubes,  ae- 
ters.  spore  pc^  and  wire.  BBU.  BOW  dur¬ 
ing  this  pelted  oi  teaporarr  shertoge,  eb- 
tals  top  price  oosd  aid  the  detense  eitert. 

EDUCATIONAL  INSTITUTIONS 

Wo  buy  for  cash,  or  will  frad« 
for  equipment  you  need 

W«  tpocSoliM  In  roeonditloBiBa  and  as* 
eomplute  el  eqaipment  for 
OM  in  the  aotfoa**  lobercrterier  ocad  Sae> 
torfos.  We  ccn«  fer  laitoacer  swplT  eem* 
plete  APld  MXCEPnXG  SQUlPMOrTs  with 
eeatiaeom  eoretcige  el  foe  Irewarwcy 
roaqe  3t-4r000  MC;  technteni  detora  cmd 
qaetottoM  farainhed  npea  reqaeet. 

ENGINEERING  ASSOCIATES 

434  Pattorson  Rood  Dayton  9,  Ohio 


GET  OUR  PRICE  for  your 

RADIO  «  AIRCRAFT  EQUIPT! 

Wo'U  CO  the  limit  to  buj  roar  perte  or  eqnliiMH. 
Scad  ue  e  dceerlDtloa  or  tat  tMte  tod  ooadltloo  oT 
tquipmmit  you  ht?^— tell  ut  your  top  dollar  eahtnt 
prior — and  be  pleatantly  turprtatd  at  the  fait  aelioa 
you'U  lett 

HARJO  SALU  CO.p  Suite  312 
341  $.  Veneent  Ave.*  Lee  Aa^lec  Collf. 


WILL  BUY 

TESTIKG  CHAMBERS 

Apptoa.  t  ctt.  ft.  plus  ec  adaae*  Celd  oad 
Bet  miatu  l$*Fe  to  plan  135*  F*  with  cea- 
trele  ladfootM*  preferred* 

FMOMF  —  Wm  WJUTf 

KINGS  COUNTY  MACHINERY  EXCHANGE 

4M  AHonHc  Avonne,  Btoeklyn  17,  N.  Y. 
Dept.  *‘1* 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  $$$$$$  FOR: 


Radie  Ceaipoaeate 

laetnameate 

Relays 

Tubes 


Equipmsat 

RscslTsrs 

Troasadttsrs 

TslsTlslem 

Coapeasats 


Wire  4  Cable 
Sslsyas  or 
Syaebies 
Autosyas 
Meters  er 
Oeaeroters 
Troasfermers. 

Air  Ceeled 
Teet  Equipmsat 


Eiadly  seed  us  yeur  Ustlaq  el  ourterieds 
oTollable  er  plcme  eur  aome  ea  your 
mdriiioh^  list  to  receire  aay  Ustlaqs  you 
may  iMue. 

TECHNICAL  MATERIALS 
COMPANY 

104  Pearl  Street  Berten  10,  Most. 


WANTED 

PARTS 

HEADSrr  HANDSET 

BANDS  BODIES 

UNITS  CAPS 

CORDS  UNITS 

WESTERN  ENGINEERS  LTD. 

Bex  5  Elk  Gtevo,  Colif. 


AARON 

ELECTRONIC  SALES 

moved  to  new  quorton: 

6025  MT.  ELLIOTT 

DETROIT,  MICH. 

Tel:  WAInut  1-8481 

Try  us  for  hard-to-get  electronic 
test  equipment,  transmitters,  re¬ 
ceivers,  etc. 

We  BUY  and  SELL  all  types 
of  electronics 


EQUIPAAENT 

WANTED! 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  and  o  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 


Um  foHewiiia  Riraiben  te  indicate  CMdilimc  N-1,  brand  new;  N-2,  otod,  like  n  ;  N-3,  eied 


Ye:  COLUMBIA  ILfCTBONICS  LYD.,  S24  B.  Son  Pedro  Bt..  Lee  Angela  IS,  Collf. 


Sit  COLUMBIA  tUCTKOMICS  AD  OH  PAttl  34f 


Additional  Wanted  Advertising  en  the  oppoiite  i 


WANTED 

QUARTZ  CRYSTAL  UNITS 

in  holders,  FT-171;  FT-241;  FT-243;  FT- 
500.  Any  quantity.  Advisa  condition. 


WANTED 


The  fellewing  or*  urgently  nnednd  teunedtetefy.' 
Any  geontily,  I  to  3000. 

2K2S/T23A/t:  3S3A:  IQ2t:  1S2I;  2K3»:  3C22 
3C45:  4C3S:  4J52:  SC22:  SM:  4ANS 
6AS7:  4J4:  4L6M;  13;  S02A;  TSBt.C 
57SA;  110;  20S0:  S4SI:  S470;  S49(2)(3):  S75I. 
And  nwny  othnrs. 

If  yee  han  any  nrarchendla  that 


tnclesina  lULL  DITAILS,  TO: 

MICROWAVE 

ATTN;  JOS.  ANZINO 

442  Eat  ISO  St.,  Snx.  M,  New  Yerk 


WANTED 

Sweep  Radar  AssaaUy  Heavy  type  Engliih 
design  type  3107 


Sweep  Radar  Baacon  (En^iah  design)  type 
Eureka  11 

Saaa  as  abovt  (American  type)  AN:PPN2 
Eureka  II 

HUBERT  J.  BURKE 

4949  Woshkigleu  Ava.  LIttI*  Farry,  N.  i. 


Jonoory,  I9S2  —  aECTRONICS 


SEARCHLIGHT  SECTION 


G.E.  HEAT  UNIT 

Cap.  20  K.W. 

Hl-Fr«qu*Dcy  laductioii  Modal  4n0  fm 
3/60/220  Uko  Now  (IMI)  wMi  work 
Tabu  2  pooltlooi. 

Prko _ 17,500 — F.O.I.  Iklya. 

KINOS  COUNTY 
MACHINERY  EXCHANBE 

408  AllwifU  Avo.,  Brooklya  17.  N.  Y. 

boot,  n"— rbMM:  TMoof  to  S-S237 


FOR  SALE 

ELECTRICAL  STEEL 

Wo  eon  oiior  about  26.000#  oi  HI- 
Grodo  Strip — .003  *  12H**  'Hlponll** 
3V4%  Troaoiotmor  giodo  —  la  Colla 
wolqhiBq  about  600#  ooeb — Motorlol 
now  and  ptimo  but  outsldo  wrap 
woothOT  dtoeolorod. 

6L0BE  TRADINB  COMPANY 

1815  Franklin  Detroit  7.  Michigan 
PfceiM— woodward  f-8277 


WHOLESALE  ONLY 


Wholesale  Dealers 

IN  COVERNMtNT  SURPLUS 
•  oloctronic  compononta, 
e  units,  wire,  otc. 

LAPIROW  BROS. 

IMS  Hoftnor  St.  Cioctaiiatl  21,  Okie 
KlrOr  I2« 


WANTED 

Aay  REunttty  Rf  CBJ  tr  CIBJ  ElMtrMlt  T«ht« 
M  mADufaetured  by  ntctroalea.  Ido..  aIm  Jrimd 
»!«••  Oat.  Noa.  P-5M-8B.  8-506-8B.  P  tm-SB. 
S  S40t-aB. 

8ta(a  goantltlea  aTallaMe  and  baat  prloa  for  aaeb 
alar.  Baply  to  Box  Number 

W'tlSlr  Electronics 
ISO  W.  41  8t.,  New  Tork  It,  N.  T. 


Wanted 

RBF-3 

U.H.F.  RECEIVER 

Pbyslct  Dtpartnmt 
STATE  UNIVERSITY  OF  IOWA 
lawo  City,  Iowa 


LAST  CALL!  Surplus  New 

DIVERSITY 

Rocoivinf  Equipmont 
ALSO  SC  22SAX  TRANSMITTIRS 
FS-t6M.  Bleetronlca 
SSO  W.  41  St..  New  Tork  It.  N.  T. 


CONDENSERS 
OUR  SPECIALTY 

OIL  FILUO  A  TRAMSMITTINe  MICA  TYPIS 
All  VoluM  oad  VoMoqo  kotiasB 
W9  larito  Tour  laqulriM 

TECHNICAL  RADIO  FARTS  CO. 

SS7  McDonald  Avo.,  Sraoklyn  IS,  N.  Y. 


FOR  QUICK  ACTION  (  We  BUY  SS'.J?' 

Any  Kind  o#  Ffoctronic  Equipmont  j  \ki^  CCI  I  TO  YOU 

Bought  or  Sold  (  WS  bCLL  FOR  YOU 

ELECTRONIC  SURPLUS  BROKERS 

146  CHAMRIRS  ST..  NtW  YORK  RSCTOR  a-IStl 


Any  Kind  of  lloctronk  Equipment 
Bought  or  Sold 


NOW  IN  STOCK 

WCtTON  MNtiTIIOL  MLAYt  lCo<taA  705.  E8- 

rm.  oaubrated  U‘10  ▼ . 

RUNNING  TIMC  MCTCRt  Hanfamo  Modal  IT.  In 
bouia  and  1/ltU  boura  te  44t  T  AC  BO 

rrclea  . t4.B5 

VartaMe  RCtCT  TIMIRM  RaMamo  Modal  tl. 
<nMO  fraoi  #  to  t  adnutea.  eaUbratad  In  6 

woond  Intarraia.  WU)  bandle  It  amfi  at 
llt/tM  V  AC  9t  eydM . UM 


CALCULOGRAPH8.  Tbeaa  unlta  OomptAr 
elapaed  time  to  M  mlautea  la  mlbutea  and 
•eoonda.  aioid  iNlat  thle  rlapaad  time  aa  wall 
aa  time  of  day  on  a  card  4  For  axampta  a  card 
Bsay  thow  “Aart  t:55  AM"  "Bapeed  lima  IR 
minutee,  51  eeoonds'').  Any  aumber  of  Mm 
may  be  nia  at  the  Mine  Uaie.  Origlnalty  himI 
to  lot  loot  dUtaoee  telepbona  ealla.  IMal  type 
prlntm^  Itoeoodltlooed.  Wltb  B  day  "wlndo^ 

Wltb  toy  AC  to  ryola  Moeenent . iTt.tO 


BCACHMASTCR  2SR  Watt  Aadla  AaiaURer 
with  bank  of  t  35  watt  apeakrn.  raMea.  mlkr. 
tubea.  Operatee  on  lit  V  AC  0t  cycleiL  IJke 

aeir  . tStt  t 

BCACHMASTfR  AMPLIFICRR  are  a«alUble 
u  originally  delivered  to  the  Navy,  wltb  1.*^ 
Watt  tan  enxlne  drlvni  leoerator  A  oompletr 
8parea.  all  packed  In  t  waterproof  cae^  aJ' 


MPCR80MIC  MODULATOR  Mfed  by  Dootlttl. 
for  Nan  Air  I>rawlmi  9  4t3S(l-l.  enetalaa  11  tubm 
10  relays  eta.  for  operation  on  IS  ▼  Caere  dirty. 

very  clean  Inelda . SI4.B6 

SUPERSONIC  SCLECTOR  Mfgd  bt  Doollltle  for 
Nary  air.  Drawlnc  9  ttt45-l  Cootalne  11  tubea.* 
It  relays  wo.  for  tmratioo  on  IS  ▼  Ouea  dirty, 
dirty.  *ery  clean  Uunde . Sl4.t6 


Labaratary  PRECISION  REGULATED  REC¬ 
TIFIER  Type  (.^C  SOAAQ.  Input  lit  V  AC 
BO  cyele.  output  adliutabla  from  S50  to  5t0 
TDC  at  SSO  MUla.  Contalna  S'5U40.  S-BRQ? 
1-YB150  SO.  l-TB-ieS-St.  4-tLtQ.  A  f^l 


DYNAMOTORS 


Type  Volu  Volta  Mila  Prlen 

. .  IS  SSO  80  ftH 

iyM*86 .  W  dSS  S36 

S  SS  ^  .!;a 

.  ...  IS  376  160  U.M 

Dm26 .  IS  440  g.a 

U1V77  13  1000  #60  St.fl 

TcSHcvr:;:  is  gj  wo  n.a 

Td  to4-  b  mkr  ....  IS  440  WIU  Ae.av 

TiScoiuyiatapowwaiipply.  llOVDClapot  6t.Si 
KT-8ULS-l>^MQ34 
BEARING  DEVIATION  INDICATOR  T>pa 

^'H*fv7R‘*SrecWLn  iiii-w 

tote 

RnCA  AR-MWX  AUTO  ALARU  RSC^^R 
SMP^VaBLE  radar  wltb  ^  l^.  “JJ?eS 

nitor  eaeee  Uas  r"***""*  eeraeo  A  tripod . . .  vimi.w 
SF.I  RADAR  Brand  tew  wltb  complete  «ar^ 

eavegul^.  tluingts,  etc.  It  boxee . #iWP.W 

SO*l  ar  SO.t  RADAR.  Fully  mnindlUone^ 
irae  pack»^ .  * 


ANTENNA  SLEWING  MOTORS  For  SO-B 
radar  X4  Vi>C  6lk.tO-3S  ViiC  6iAtS~lia 
Vuc  $42.50—110  VlFC  for  SO-1 . 6IAB6 


DP8T  44UV  AC  Bu  eyole.  ExealUat  oondluon  $3  ^ 
TRANSFORMER  SS6-4B0  V  BU  CV  In.  7.5  V  S7A 
out,  weUbt  7  llM.  $3.00  ea.  SpaalaJ  Itt  far  $i26.a 
SOUND  POWERED  CHEST  A  HEADSETS, 
operating  BCA  A  AutoMailc  Rtoetric  (lane  HeadM 

wt)  per  pair . SIS.IS 

SOUND  POWERED  HANDSETS.  New 

C0-I4t  HIgk  valtMN  aaMa  for  BC  l^l/lir  f27!l} 
C0*II2 . ISftr  |l7.a 


TDE  PRIMARY  SHIP  TRANSMITTERS.  If 
band  S0t-150t  Km.  U.F.  band  150t-lll0t  Eae. 
CW  MCW  A  Pbooe.  Wltb  Internal  M.a  for 
115  VDC  or  SM  VDC.  Fully  rwmditlanad. 


RECTOR  2-1Ifl 


MARINE  TRANSMITTERS 

Maekay  ItS-C  5.5  to  17  Mcs 

MMkny  I2t-A  5.5  to  17  Moa 

Maekay  U7-M  375  to  500  Km 

RMCA-tOlt  ISO  to  Stt  Kea 

RMCA.ttIt  wltb  110  VAC  power  eupply 

TCP.  TCS.  TAY.  and  many  othwa 

Write  for  qaotattoiu  on  your  reqalreaMBte 

TCP-2  Uaa  Filter  ank.  CRM  5tMt  for  aae  on 

116  VDC.  New . $l6.iu 

All  Brieae  FOB  OafclanACarM..  Mk|aet  ta  aknofa 
■Htbag^eaHtn  Teraia  7t%  onak  vHk  erSar.  ku- 

EMMONS  RADIO  SUPPLY  CO. 

405  lOfh  5t.  OaklonB,  CnlM. 

Bhono  rWinonkf  $-9103 


EUCTRONICS  — /emmiy,  1952 


SEARCHLIGHT  SECTION 


TMie  Output  0-S70V.  60  C7,  26A.  7.5  RVA 


lLa>lhoon 


ELECTRO-THE  BEST  fOR  EUCTRONIC  SURPLUS 


Amartran  "TRANSTATS" 


Voltoae  R««ulator 

11.5  KVA  60/60  ej.  Oom- 
muutor  nuife  0-116  V. 

Amia.  100.  Bacomiectioa  diA* 
irAin  »TaiUbl«  for  S30  V.  60 
A  uperation . $S6.0i 


Eloor.  ML462»>43.  24VOC.  17A«  1/SllI*  5000 

lU'M  . 122-M 

PlAMor  Tm  CK-2  Sm  Motor.  28V  iOOcj  fixed 
Pfaoae.  ror.  pfioM  40V.  40:1  sear  roductloo. ..  .$10.85 
Ploooor  II047-2A  fiorvo  Motor.  2ph.  iOOcy,  w/40:l  ro- 

duodoA  gear  . $14.85 

W.  C.  Woo  Wovo  Motor  Gonorator.  KS-5913L02. 
Mtr  116V  60GT  1  ph  l/50hp  1726  Ili*U:  Operator 


SUPERIOR  POWERSTATS 

T>pe  1166.  Output  0-126V.  60  cf.  45A.  6. 


Tvpe  1266-21'.  Output  0-270V.  60  cy.  56A,  13.1  KVA 
$225  80 

Txpo  1126  3Y.  Output  O-270V.  15A.  60  cy.  7.0  KVA 

T\I»*  A2  \oJtstaU.  Output  0  2:iOV.  60  cy.  2^ 

•  lAl  . i7$.io 

Tiamtat  .26  KVA.  Fixed  ainding  116/1/60.  Commu¬ 
tator  range  103-12G  V.  Max  AMI’S.  2.17 . $8.45 

.5  KVA  Fixed  Winding  1I5/I/4U0  Commutator  range 
02-115  V'  Max  Amps.  5..S . $4A0 


MOTORS  AND  GENERATORS 

Cloc  Sooc  Typo  lAI.  Spec  32158D.  24VDO.  15A.  U 

HI*.  3«UQRI’M  . $22.M 

Pump  Eng  TyN  I454ME.  24VDC  85A.  4000R1*M. 

2.2:.HP . $37.80 

Holtxor  Cafiot  Typt  R80220.  24VDC.  RA.  l/51ir. 

ButWilPM  . $14.85 

G.  E.  Mtd  g5BC2IMJ6A.  24V1>C.  60A.  SSOORl'M. 

1«4KP  . $32.$0 

Oator  Typo  D-4.2.  24VI>C.  1I6UP.  IfiOORPM _ $9.86 

Eleor  ML23IO-$2.  24VDC.  0.32A.  1800RPM. . .  $4.89 

Oiter  Type  ES-2-1.  motor  for  7G  oebsen . $7.89 

Uoivoraal  Modol  923.  lir.VOC.  1-iA.  5000RPM.$6.89 
WMtiofliouM  Stylo  171381.  27V1X:.  HHP.  6.5A. 

r.swUU’M  . $14.85 

Holtztf  Cabot  Typo  2909.  U6VAC.  60  cy.  3pb  8W. 

i:2.'.RPM  ILN)  . 18.85 

Oator  Motor.  eVDC.  1.8A.  5000RPM . $8.86 

W.E.  MKUmLAt.  24-28VDC.  0.6A.  5000BPM. 

I/IOOHP  . $4.90 

Allianco  Typo  2207.  27.&VDC.  7500RP1C.  1/180HP 

$•.$$ 

Oitor  Typo  C-2BP-iA.  27.5VDC.  7000RPM.  1/lOOHl’ 

Leor  Typo  C004.  24VDC.  1.6A.  8W.  7600Rl*lf .  .&$9 

EAD  Typo  J3I.  115VAC.  4U0<'y.  1/5011F . $9.89 

Loot  Typo  I33A.  24V1>C.  6.6A.  72WJ»OOORrM  $19.75 
Barbor  Colomaii  4rBYLC2l80.  24riK.  lA.  Torquo 

too  In/lba.  90  ftrokeo.  6-7  tec . $14.89 

W.E.  Mod  28844.  8  type  SD.  45/52V.  3.5A.  1765 

Itl’M  . $19.25 

W.E.  Mod  24917.  230/200V  60cy  or  45/52VDC  1/16 

Ml'.  1725KrM  . $17.50 

6.E.  Mod  9BAt8AJ22.  24VDC.  100  oa/ln  torque. 

140RPM  . $lA89 

G.E.  Mod  5BAI0AJ4O,  24VI>C.  10  ox/ln  torque. 

14011PM  . $IA$9 

Emotmo  stylo  I$|.02i2.  24VDC,  160  os/ft  torque. 

lOORPM  . $17.90 

WoitingbouM  Typo  GN-WL33  ARornator.  12VDC  48 

0.6Aand  1.5VAC  0.1  A  S75-870  cyclea . $14.95 

G.E.  Ganoratara  Typo  BY.  Model  6BY91I3,  IIOYDC. 

U.025A  IgnoRPM.  Perm  Mag  Wound . IR$9 

G.E.  y2JlFI  Heirsen  OeDerator . 8i2.$6 

G.E.  a2ilGI  Control  Trana . $$.89 

G.E.  a2JIHI  Bebaen  Generator . $12.88 

G.E.  #2JIDI  Seljaen  Generator . $12.89 

G.E.  g2JIF3  Selyaeo  Generator . ||2.89 

BondU  MU  Mod.  3  Step  by  Step  Motor . $14.89 

Pioaoar  Magaooyp  PR-51565-1-2S20-1A . p.88 

Plonow  Autooyn  AY-20  . $14.8$ 

Ploooor  Autoayp  AT- 140  .  IA$$ 

Pioooor  Motor.  10047-2AQ . .14.99 

HotUor  Cabot  PM  Mtr  «B3.ftBD$Mi.  24TT>C.  4A89 

Ploooor  Autosyn  AY-270W .  I4J8 

Pionoor  Avtooyn  AY-5801  .  42.89 

Bondix  Synchro  Gonorator  lO . 48.89 

G.  E.  Myson  2JDS9JBI.  60  ey . 48.89 

Diohl  Control  Mtr.  FPC-48-$ .  I2.$8 

OlobI  Control  Mtr.  FPE-28-II . S8.f8 

Diohl  Roooloor.  FPE-43-1  <uac41 . S4.$8 

Modulator  MD.7/ARC9  w/tubeo  A  dyna . $12.18 

Rogora  SwHehlog  Motor.  iSlw  25.  Bef  #110n/SI, 

24VDC  . $8.89 

Amorican  Blowor  w/G.E.  mtr.  230VAC  88/60ey 

I  3IIP  . Ml# 

EAD  Blower  4  Mtr.  IISYAC  400cy  IIOCFM.  .$14.89 
Radaood  Blowor  4  Mtr.  115VAC.  SOcy  $6CFM. $14.89 
Redmond  Blowor  4  Mtr.  24VDC.  1.35A  4750RPM, 

iMial  Output  lOOCKM  (LN) . $42.98 

Oynamle  Axial  Flow  Fan  4  Mtr.  Mod  S86-agB4. 
■J4-26VW'.  M  HP.  8000RPM.  226CFM  #  8^20 

iJ.N)  . $24.89 

Wostinghotiao  Blower  4  Mtr.  Type  FU  niYAC 

4<«*cy.  6700RI’M.  .VKTf’M  . $8.85 

F.  A.  Smith  Model  MC  Blower  4  Mtr.  IISVAC. 

mmy  SOCTM  . $8.89 

Deter  Blower  4  Mtr.  Type  C-2P.IL.  26V1>C.  l/loniiP 

I'^A  . $12.50 

Oeleo  Miter.  A.7I66.  27VI>C  <82.44  1/30HP. 

^«WRPM  . $12.88 

Elee  Ind  Mtr.  Typo  283.  IISVAC.  OOtr  Iph.  0.45A 

|H«K)RI»M  l/TSHP  . $14.90 

Ohio  Eloc  Typo  CP3622a  IISVAC.  60  ey  Iph.  3400 

Ill’M,  I/40HP  . $15.89 

Diohl  Mtr.  C7628I  4  Dolce  CTISSO.  IISVAC.  60/60cy. 

ph.  1/40HP  (lA*)  . $3.89 

Doloo  Model  A790IB  Mtr.  24VIN:.  HHP  ILA.  6000 
Ill’M  . $17.90 


VDC  150MA  . $4.85 

0.  C.  Gonorator  sCBF.2l2$3A.  Input  12.6V  0.86A: 
output  SOOVIH:  m  0.065A.  Power  drlro  epeed  2100 

RPM.  Hand  drive  50-70  RJ'M . $14.96 

PE.I09A  Dynametore;  Input  6-L2VIX:  M  il/llA: 

Output  500V  <8  U.15A,  filtered  w/eabloa . $28.85 

PE- 103  Dynal  motore:  tlaiiie  aa  above  only  w/o  Alter 

and  cablm  . $18.95 

Bendix  Generator  Modal  3975-1;  Input  24V1H.'  w 

n.l7SA,  Output  300VI>C  #  0.040A . $3.85 

PU-I$MP  Invertere,  Input  TbVDC  60A:  Outp«it  115V 

4U0cy  6.5A  bOOO  RPM  750VA . $89.50 

PU-7/AP  lovertere.  input  2gVL>C  160A;  Output  IISV 

21. 6A  400cy  6000  RPM  2500VA . $89.50 

PE2ii  Invertere,  Input  28V1>0  lOOA;  Output  115V 

lUOcy  1500  VA . $28.96 

PCI08  Inverters,  Input  IS.SVDC  29A:  Output  11.5\ 

4(K*cy  1.53 A  8000  RPM . $59.95 

MCil49F  Invertere,  Input  28V1K.':  Output  500YA  w 
115V  400cy  Ipb  4  S5UVA  26V  400cy  Iph.  ..$89.99 

HIGH  VOLTAGE  CAPACITORS 

rated  dual  60  Mfd  9  SOOO  VOC . $85.00 

PPFD-40844G  Paper  rated  7.0  Mfd  9  4000  VDC 
$37.60 

ai9F8l0  rated  0.1  Mfd  #  6000  VDC.  max  ampe 

204  . $37.60 

«TK-60020  Paper  rated  2.0  Mtd  #  6000  VDC. $27.60 
Ineiteeo  l>pe  FL  rated  Dual  0.275  Mfd  0  7500 

VDC/tectlon  . $16.50 

«7520.  Oil.  rated  Dual  1.0  Mfd  :.'>00  VDC _ $27.$0 

ai4F538  rated  4.6  Mid  «  7500  VDC . $69.50 

»2C-21B1  I'aper  rated  Dual  0.5  Mfd  48  SOUd 

VDC  . $32.50 

Incrteon  type  Fb  rated  1.0  Mfd  9  10,000  V'DC  $37.50 

4ri4F13  rated  5.0  Mfd.  9  10.006  VDC . $86.00 

a26F68  rated  0.1  Mfd  «  12.000  VDC . $8.95 

«A7648,  oil  flUed,  rated  Dual  0.25  bird  9  6000 

VDC  . $14.60 

«11C120065-1  Paper  rated  0.65  Mfd  9  12.500 

VDC  . $18.85 

#16020,  rated  0.2.5  Mfd  9  15.000  VDC . $19.60 

»1U'63  rated  l.U  Mtd  9  15.000  VDC . $46.00 

#20020  rated  0.25  Mfd  9  20,000  VDC . $27.60 

#TK20(K)2-2  Paper  rated  0.25  Mfd  9  20.000  VDC 
$27.60 

<14F64  rated  0.25  Mfd  9  20.000  VDC . $28.95 

#TK20006  Paper  rated  0.5  Mfd  9  20.000  VDC  $45.00 

#14F22  rated  1.0  Mfd  9  20.000  VDC . $60.50 

#14F103  rated  0.5  Mfd  #  25.000  VDC . $57.50 

#TK2d050  Paper  rated  0.5  Mfd  9  25.000  VDC  $67.50 
loertoen  type  FP  rated  0.5  Mfd  9  25.000  VDC  $97.60 

#14F$8  rated  0.75  Mfd  9  25.000  VDC . $h.50 

#14F&8  rated  1.0  Mfd  9  25.000  VDC . $82.50 

#46734  rated  1.0  Mfd  9  15.000  VDC . $82-50 

#14F7I  rated  0.16  Mfd  9  65.000  VDC . $57.60 


TRANSFORMERS 

Q.  K.  #600500.  Prl:  6V  OOcy:  See:  450V.  SVA.  $1.29 
llaytbeon  L'X8486A.  Pri:  115V  400ey  Sec:  5V  |b 

5 A,  13.SKV  tna.  . $3.8$ 

Raytheon  UX;356.  Prl:  115V  iOOcy;  Sec:  1-6500  9 

0.005ADC  2X1ND . $4.29 

O.  K.  #680450.  Pri:  500/250V;  See:  72.5V  52.5W. 

IKV  Ina.  . $2.45 

Raytheon  UX7489A.  Output.  Prl:  3600  Ohina  70 

MADC.  Sec:  720  Ohma  O  SfADC  1780TV . $1.75 

Stancor  A3K71  Modulation,  for  um  w/6Ii6  (ClanD 

Al.  Prl:  4500  Ohnu.  Sec:  8500  Ohms . $1.66 

Stancor  DliA3551.  Pri:  120V  60  ey;  Sec.  #1:220V 
9  50MA.  Sec.  #2;  5V  9  6.&A.  #3:  8.SV  9 

2A.  See.  #4:  6.SV  9  lA . $3.25 

Stancor  Tm  C-1  Currrat  Trane.  Pri:  lOOV  25/600A. 

Hoc:  6V  9  60VA,  5KV  Ina . $17.50 

O.  £.  #M449.  Pri:  200V  60  cr.  Bee:  260VCT  9 
150W.  Pri  Ind:  14H  9  0.022ADC;  S(«  Ind: 

26  5H  . $2.50 

W.  B.  #K88606.  Prl:  llOV  OOcy;  Sec.  #1:  1080VCT 
9  177MA.  Sec.  #2;  6.5V  9  lA.  Sec.  #3:  5.3V  9 

4A.  Sec.  #4:  15VCT  #  7.r>A . $7.26 

U.  C.  #6$0457.  Pri;  T/1.6/3.6/8/10V;  Sec:  50-50 

Volta  100  Watta  . $1.65 

O.  E.  #R54J111  Output.  Pri:  990  Ohma.  Sec:  S850 
Dhmo.  Prl  Ind:  20H  9  O.OIADC  lOV  OOcy. ..  .$2.50 

HEAVY  DUTY  TRANSFORMERS 

Moloney  Elec.  ARfOilOSSS.  Prl:  11S/2S0V.  SO/eOcy; 
Roe:  21000  VolU  9  200MA.  OU  FUled.  lOH'W. 

lO'lX  20-%'H  oxc.  of  lai . «9.0D 

O.  li  Cat  #790345.  Pri:  203.5V:  Sec:  6  5VCT  9 
2504.  60/00ry.  2.48KVA.  Wt:  180  Ibo.  9M'x7M' 

x9-V  . $38.60 

0.  B.  Cat.  #7479871  Prl;  2.30/208V.  50/60ry:  Sec; 
3460/2320/S210V  •  1.162/1. 222/1.29A.  18SKVA 

849.50 

O.  E  CaL  #7471997.  Pri:  215/430V.  50/60ey:  Sec: 

5VCT  9  SOA.  8KV  Urn . $22.50 

G.  E  Cat  #7479971.  Prl:  230/208V.  50/80ey;  Sec: 
1 365/1 SOO/1 835V  9  0.539/0.555/0  595 A.  0.73WVA 

129.50 

Q.  E  Cat.  #7479965.  Pri:  230V.  50/60cy.  3  ph;  He«': 

18  4'8.2V  9  60A  IKVA . $27.50 

O.  E  Cat.  #7475695.  Prl:  115V.  0Q/t(ky:  H«r: 

3530/3780/3910V  1.31KVA.  2.5KV  ina . $47.50 


MINE  DETECTOR  SCR  625 

Iketeou  metallic  obiecta  (ferroun  or  non 
ferruua)  to  a  depth  of  approx.  6  fL  Flntl 
outboaM  motora  on  the  bottom  of  lakeo.  lo- 
^  cate  underground  piping,  treaaaro.  mo- 
tallic  fragmenu  in  lumber,  ete.  New. 
c<<mplete  with  inaL  bcM^  $66.$8.  Uaed 
but  Uho  new . $49.80 

ELAPSED  TIME  METERS 


hoars  hy  tantho.  Ill  vons  io  cy . 

Mfd.  by  G.E.  Model  $KTYD33,  0-10.008  bra  to 
tenths.  II9V..  80  cy.  S'  aR..........--.-. -OU.to 

Mfd.  by  G.E.  Modal  8KT$Y60.  0-10.000  hra  by 


GP-7  Radio  Xmtr,  Complete  w/6  Tuning  UnRa  A 
all  acceaiM>nea.  Freq.  iUuge:  350-9050  Koa  TuN- 
romplement:  (1)  688.  41)  801,  (1)  843.  (If  9S3. 
<31  1616  and  a  full  aet  of  aparea.  lOvW  output 
Rrand  New  export  boxed.  Groaa  Wt.  450  Ltaa. $148.90 

GIBSON  GIRL  POWER  SUPPLY 

i  umpleto  power  plant,  with  autonatle  diatreaa  algnal 
gear  train.  Model  3975-1  Dynamotor  rated  28ViM 
9  ,1754.  Output  SOOVDC  9  0.04A.  SockoU.  jfiugv 
tlte  relay,  oapocitors,  etc.,  worth  the  money. ..  .$1.99 

G.E.  Cooper  Hewitt  Lampa  Type  HTS . |^85 

G.E.  Cooper  Hewitt  Lamps.  Type  ATS . ^.99 

G.E.  Cooper  Hewitt  Lamps.  Typo  TU . $3.96 

Murdoch  Eloc.  KE-Switob,  Cau  #4394.  Double 

Throw,  No  Fuae.  lOOA.  250V . $3.85 

Tost  nnol.  Mfd.  by  rrlham  Elec.  34*W  1' 

Itakeliie  on  channel  uprighta  Comnleto  w/3  teat 

tneura  4*  au.  (1)  0-15ADC.  11)  0-30/S00VDC.  <11 
U-3()/150ADC.  Three  knife  swlu-hea  DPST  for  teat 
of  20/115  or  23UV  auM>ly.  Each  lino  fuaed.  Re 
<-<*ptacles  fur  lamp  teat  ana  fuae  teat,  continuity  teat 

lAmp  bank  . N8,89 

Resistor  Bank  #CR-91S3-7117910.  CuoataU  of  3 
ribtion-wound  reaiatora  2.3  (Buna  i500W  each.  Can 
ite  uaed  in  >»«rieo  or  parallel.  lOH'W  x  x 

4VH  . $8-80 

sAa  Constant  Voltato  Trans.  CaL  #80531,  T>|i»- 
CVH.  Frt:  190-250  VolU.  OOcy  1  ph;  Sec:  230  Volt.o 

2.074  4:7VA  . $48.90 

Sola  Constant  Voltage  Trans.  T^'pe  4.  Prl:  90-1S6V 

tiUcy;  Sec:  115V  2UUUVA  (LN) . $I2$.00 

Thordarson  Modulation  Trans.  Type  T47420A.  Pri: 
1500-750  Ohm.  D.B.  level  850W.  Ratio:  1  to  2.33- 
8.27.  Cycleo  per  sec:  90  to  20.000.  IS-H'U  8^^. 
7>4'W  . $18.85 

CHOKES  AND  REACTORS 

G.E.  #7475604  rated  lOH  9  0.65ADC.  8KV  teat 

$22.90 

Raytheon  CX-9114A  rated  O.IOOH  9  1.4ADC.  1790 

VT . $a.8o 

Raytheon  CX-8il6  ratetl  0.030U  9  lOADC.  1760 

VT . K99 

G.E.  #7479973  ratud  2.511  9  S.SADC.  TRY  test 

$4$.95 

G.E  #7479964  rated  dual  50H  9  0.025ADC  each 

sec..  58  Ohma  D.C.  res,  IS-SO.OOOcra . $27.90 

G.E.  #7469170  rated  6H  9  3.2ADC  R2.90 

iU)theon  #r!1lP-30900  dual  See.  #1  rated  1.8U  9 
0  :}84ADC.  Sec  #8  rated  0.7B  9  0.3$4ADC.  1780 

TV  . $4.29 

Raytheon  #WX-5148  Dual.  Each  aet^on  rated  1.7511 
9  0  kSADC.  42  Ohms  DC  rea.  each  aec.,  17$0TV 

$3.90 

G.E.  T>iie  K.  Form  FB.  Rated  179.8H  9  8.0671AD<.' 

7KV  Ina  . $$$.99 

G.E.  Type  K.  Form  UIB.  Rated  S7H  9  8.10ADC. 

UKV  Ina.  . $27.90 

Amertran  Type  ELS.  Clam:  Swing.  7.6KV  Ins.  6H 
9  .145ADC;  24H  44  0.145ADC.  120cy  ripple.  .$28.89 
Raytheon  UllOlO  Rated  lOH  9  1.2ADO  5KV. $48.86 
indualrial  »CK3016  Rated  20H  9  60MADC. .  .$2.85 
Amertran  Type  W.  Claaa:  Audio.  Rated  IH  9 
0.800ADC  15KV  Ina . $27.98 

PULSE  NETWORKS  AND 
TRANSFORMERS 

8pr«u.  *7.5  K4-M-M-87-P.  I.5KT.  "E"  aimlt. 
4  sections,  16  Ulcroueo.  60  PTS.  87  Ohma  Imped. 

$7  18 

Sprague  #7.5->3-3-200-67-P.  7.5KV.  •V  Circuit. 
3  Microeec.  200  PPS.  67  (Kuna  Imped.  3  aee- 

ilont  . $$.79 

Hprague  #8-B6-l-1000-50P.  8KV,  *'£•*  arrult.  1 
Hlcroaeo.  1000  PPS.  50  Ohma  Imped.  6  aec- 

tlMU  . $22.50 

Sprague  810-E3-0.5-2000-50P.  lOKV.  ”£”  Circuit. 

3  aectlona.  0.9  Mlcronee.  2000  PI'S.  50  Ohnu 

Imped  . $28.89 

Sprague  #16-A.l-400-50P.  15KV.  ’‘A”  Oraait. 

1  eectloo,  1  Microeec.  400  PPS,  50  Ohma  Imped. 

$37.90 

Sprague  #15-E4-0.91-400-50P.  15KV.  **r‘  ClipQlt. 

4  sections.  0.91  Microeec.  400  Pl*^  60  Ohma  Imped. 


Fast  #16-E5-1.33-:00-50P2T.  16KV,  •'E”  Circuit. 
5  sectloiu.  1.33  Microaea  700  PPS,  68  Ohms  imped 
$28.50 

W.E  #D-163330  Network  Aaiy,  $  retard  colb  A  3 
cond  in  oil  filled  recL  case,  $30  Ohma.  I  Micro- 

sec.  . $22.50 

Raytheon  J'ulae  Trana.  Tjpe  W’X-5137.  Pri:  4KV.  1 


Ill’M  . $17.60  3530/3720/3910V  I.31KVA.  2.5KV  ina $47.50  -40V  +40V  . .  .  .7... .  .V.V..  ..7.6475 

All  MAm  Brand  Now  UrIms  Othorwiao  Nofatwd;  All  Mds*  Guorontoad 
Prk«g  E.O.B.  tAgtoa.  ORDIBS  ACCEPTED  FROM  BATED  CONCERNS  ON  OPEN  ACCOUNTS 

ELECTRO  Saiei  Co. 


Dept.  El 


110  PEARL  STREET 


BOSTON  10,  MASS. 


Liberty  2-7890 
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SEARCHLIGHT  SECTION 


ELECTRO— THE  BEST  FOR  ELECTRONIC  SURPLUS 


,,  e.  M  AdjOftAbk.  Cholw:  13,  50,  113.  SOO.  ll^  .njn  . 

I0«  M  W*tt».  Fl*^  Cbolci':  13K.  50K  Oh^. .  .  j5j^ . 

T5.  ^  W*tt*.  Flwd.  Outer  Twprd.  Choice:  0  Wwrttofhcti*  #1 

IM  O.OCT.  jwonr  Ohm*. -  ^  Stniiheni  Duno 

IT.r.T,  100  W»lt«.  W-I*  Rlb-Flcr,  Choice:  i  ll.  0.54.  0.^  . 

,f%i  O.S.  0.0,  1.1.  1.1,  l.S,  1.4.  3.1,  4  Ohm* . f04  W-1,  #4^157 

,  fW  100  W»tt».  Fljed  RrAckat.  Owlee:  l.l.  6.  150  (noil-  aium  ROTfX  PI 

JU  1M.1.  1000  Ohm*  — Trpe  501 

so  100  Wfttts,  Ad)u*tmhle.  Ch«»lce:  475,  lOIC  Ohm«  fl.lS  ^ 

IW  100  W*tti.  n«ed.  Crnrhco  Ftemilc.  Choice:  W.  ^  Type' .501 

234  100.  100.  400  Ohm* .  . l  *?*  15  RK- 

.234  1.50  WAtt*.  niM.  flMrtce:  150.  JJOO^iM . II.JS  Rtnith^m  I>uiin  ' 

.234  100  Won*.  AdOMAMe.  1500R,  150  Ohms . fl.TS  ^  ^ 

15.  Rpedsl  Resistor  Ruys:  I4»nith.^r*  Dunn 

.280  ‘nils  Month  Onlyl  yo.  1  min . 

T4Ar*e  QuAntltlcA  AtaIIaWc. 

.  Tnr  DIOWL.  Tltremis  Grs?  PoroelAln  10  Ohms  Ad-  Cll 

. . 204  JiislAWe.  150  Wstt*.  Export  Pocked  4  P*r  mrtmj  HHneman  Type 

15  Wstts,  Fixed  nioire:  4.  10.  15,  SO.  45.  50.  440.  _  ^  ll.WeA  4^.ft  vjjf.  q  sjq 

040.  750.  1000.  1000.  ?900.  9000.  40K.  lOOK  Olim*  204  Vltreou*  Blue  Fixed.  10  Ohm*.  15  Wstt*  Btprm  UelnemAB  T»pe 

15  WAtts.  Plied.  500  Ohms . 3*4  T»Acked,  10  per  cArtoo  ^ . 10/$I.H  Ctirr*  3.  DPirr. 

15  W.tts,  AdhrstsMe.  rhdce:  15.  118.  1350  Ohm*  354  Fixed.  15  Ohm*  10  WAtt*.  Pkcked  340  per  hex  RelnetnAn  #rB 

*5  WAtts.  Multl-TApped  (^olce:  0 ,5fT.  4000  A  UK  ^  pere*.  Curre  1. 

Ohm*  . 254  Rcatt  Dutt  Air-Cooled  Red-stor*.  lesdlnr  Mfd.  1.50n  We*tlB«hPOse.  1 

40  WAtt*.  Fixed.  Oiolce:  20.  5000.  lOOK  Ohms  4*4  WaHs.  Your  fltoloe  of  Follcwtaf  ReslstAnce:  l.S 

50  W*tt*.  Fixed.  Cboloe:  100,  SOO.  W>0.  2000.  8000.  Ohm*.  8.5  Ohm*.  1.8  Ohm*.  25  Ohm*.  0.5  Ohm*.  netnemAO  Trpe 

5000.  24K  Ohm* . N4  0  18  Ohms . 18.75  ca  jnoo.  SPjrf 

BF  Preddon  Seaied  Ohm  Resistors,  Your  (Tiolce  of  Type  41  554  eA  ,f 

Type  2000  24:  A  to  B— 2R8  Ohm*.  B  to  C— 587  Ohms  ±  0.14f-.  KjT;  ^*3^ 

Trpe  2005-29:  A  toB— 11*  Ohm*.  Dto  M— I  87  Ohms.  C  to  M  -800  Ohms. 

Trpe  2000  38:  A  to  B— 71128  Ohm*.  B  to  <V-0  Ohm*.  C  to  D— 71123  Ohm*.  *  0  1*  X  v«v 

Type  2000  40:  A  to  B— 14800  Ohm*,  C  to  D— 14300  Ohm*  ±  0.5%  Vh.«.  rwJ; 

Trpe  2000  .58:  A  to  M— lOOK  Ohm*  *0  2%.  A  to  M— lOOK  Ohm*  ±0  2%.  D  to  M— 22870  Ohm*  ±  8  1%  Kiectnc 

Type  2000-70:  A  to  B— 4800  Ohm*.  C  to  D— 4800  Ohm*  ^  1%  ahTh*. 

Type  2000-71:  A  to  B—799800  Ohm*.  CtoIV-850000  Ohm*  ±1%  upot 

Type  2000-72:  A  to  B— 0.82  Ohm*.  C  to  D— 1.10  Ohm*  ±  .5%  j 

Type  1000-78;  A  to  B  -  8888  Ohms.  B  to  C— 887  Ohms.  Cto  D--417  Ohm*  ±  0.1% 

Type  2000-81:  A  to  B— 817K  Ohm*.  B  to  C— 88800  Ohm*.  C  to  D-11700  Ohm*  ±  0.1%  =2’^  '!£”•; 

Trpe  1000-84  •  A  to  B-  <»00K  Ohm*  *  0.5% 

Trpe  2000-85;  A  to  B  78«K  Ohm*.  B  to  C-  881500  Ohm*  ±  0  5% 

T\pe  1000-111:  A  to  B— .54711  Ohm*.  Cto  I>~-r400  Ohm*  ±0.8%  ” 

Type  2000-1 48 :  A  to  B— 1 38440  Ohm*.  C  to  IV-1 18818  Ohms  ±0.1%  '  »oi ! 

Trpe  2000-150:  A  to B-731708  Ohm*.  Cto  D-R.50K  Ohm*  ±  0.1%  *  JmSr 

T%pe  2000-155:  A  to  R— 223580  Ohm*.  B  to  0—228580  Ohnu.  B  to  I>— 4144  Ohm*  ±  0.2%  U  «'  Jf.-' 

Trpe  2000  158:  A  to  B— 138440  Ohm*.  B  to  C— lOOK  Ohm*.  Cto  T>— 70874  Ohm*  ±8.1%  * 

TvTje  2000.180;  A  to  B— .58484  Ohm*  ±  8.1%^  B  to  C— 4.28-1  Ohm*  ±  8.1%  «  •  AF. 

Trpe  1000-189;  A  to  B— 341100  Ohm*.  B  to  M— 107819  Ohm*.  Cto  M— 75808  Ohm*.  Dto  M—181T70<ihm*±e.l% 

T\-pe  2000-170:  A  to  B— 18844  Ohm*.  B  to  C — 48777  Ohm*  ±  0.1%  neinernsn  #03‘ 

Trpe  7000-17.5:  A  to  B~-218980  Ohm*.  B  to  C— 118980  Ohm*.  B  to  D— 11784  Ohm*  ±  8.1%  awn 

T%ph  8i>00-178;  A  to  R  -  183440  Ohm*.  Bt«C— 100K  Ohm*.  C  to  D— 848.54  Ohm*  ±  0.1%  0>  T^tmT  AF 

TVpe  1000-179;  A  to  R-500K  Ohm*.  B  to  M— 8118  Ohms.  C  to  M— 14790  Ohm*.  Dto  M-1.5140  Ohm*  ±  0  5%  '*  **• 

Trr^  2000  184;  B  to  M  -0  Ohm*.  A  to  B— 322900  Ohm*.  C  to  M— 284008  Ohm*.  D  to  M  -10258  Ohm*  ±8.1% 

l  orn  rnOTi*B  of  AVT  of  TTTE  above  A5^  en. 

Conrerter  A  Banire  Plin  Pmitlon  Indicator  Type  y^ox  BC  1388  39*  m 

P'n  RJ  R»ii«r  Kiulp.  OonipJrt,  JIh  MT'AHrs  Moamliii  B»»  f/ATA  or  AROl  i-iiilp  $1.00  Sf  •21 

:  •.  $l$$;00  rHr-n  Sound  Att-nuMnm,  TMlr  SAOA,  l»rtA.r  n-t- 
VS-5'APS  1  Ant-nn,  fBlt.  Complete  with  ^er  jp'SO  tHime  tmpert.  Jnlt  .ttro.wMon  f?  '2} 

r»  ns  <  4  TW1  no  s_.*i-.4 _ vs^i,  o _ «--*  _ le*.  10W  $3.85  |n  MO 

We«tln*h'Mi*e  Watthour  ifeter*  Trpe  C8.  120V  OOer  'nga 

Iph  ISA.  2  irlre . . $8.50  \l  So 

RELAYS  11  S« 

.\nto  Elec.  R45n,  8500  Ohm.  IMA  RPST.  NO.  $1.45  \\  IJ* 

Auto  Elec.  B45.  8500  Ohm.  IMA.  RP8T.  NC  A  ]\  18J 

B1*HT.  NO  RImul  . $1.15  \]  jj; 

OwArdlin  039317.  8VAC.  RPDT  A  RPJ*T  —  N'>  IJ  JJJ 

Simwl . $1.85  !1  I?' 

5»t nithers-Diiim  ABBTR.  8VAC.  DP1»P,  80A...».W  I*  •J** 

Kdlson  Therm*!  1848rtR.  8V  \C-T>r,  RPRT  NC.  . $1.98  *  J'f 

Allied  rX-81A.  8VDC.  RPiyr.  lA . 12.28  *  •55 

Allied  POX  88.  8VDC.  4PnT.  t5A .  $4.95  J  lii 

RBM  #.59B84711  8VDC.  HPW-NO.  5A . $1.95  !  JJI 

RBM  »58n8  10.  8VDC.  SPRT.  dPuWe  break  8t  45  »  *91 

Allied  B09Dt9  8VDC,  SPDT.  15A .  $3.95  I  ‘IS 

O  31  #12*00.  8VOC.  RPST-NO.  2803fA  . $1.95  T  IIS 

mnither*-D»inji  8XAX108.  18VAC.  SPDT.  tA.. $2.18  I  52 

AutoWee.  R4.5P.  24VAr  ypRT  NC  A  8PST  NO$t.95  2  -{S 

Auto  nee,  R  30.  20-80VDC.  S^niT-NO  A  DPDT  *2.95  2  ir* 

nar*  #35FC.  12.44VD<'  DBRT  VOAROfFP  VC  tl  75  2  ,2 

O  R  CRr91B109C20.  12  24VDC.  DPDT.  lOA  $1,7$  ?  [Z 

. .  „  . .  O.M  #18020.  18. 24VnC  OPHT '-'OASPRT  VP  $1  75  *  \Z 

$19$  t^Sf-h  1054ARW.  S2-S0VDC.  DPDT  A  SPOT-NO.  Z 

PF112A  Pnw^'T  pectlfler  with  dvnamotnr  ...  .  $7.95  I5A  . . .  . $2.25  4  '••4 

BC-AN-430  Xmrr  w/tuhe*  les*  titnln#  imlt*  'ToN'  Heprr  #1010  Min..  24VDC,  RPRT-VP  . $1.35  *  ’24a 

$4.95  Allied  B018D85.  24VDC.  RPRT-NO.  double  break.  «  ^ 

BC-.5N-429  Rerelrer  w'tube*  leita  tunlPf  unit*  <T,N'  15A  . $2.^  ^  *44 

$3  96  Allletl  EB891528.  Min  24Vr»r.  Dn>T.  .3A  51. W  3  jll 

RC  AR-229  BeeeUer  wTuhe*  le**  tuninr  unit*  <LNi  killed  452  11271.  24VDC.  9PDT,  3A  51  8$  «  jTt 

$3.95  O.R  CR2781  01inF2.  24V'DC.  DPDT.  5A  51.95  «  'iTt 

Wesflngbouse  V-taCre  Reonence  Filter  Rtrle  V838.588  O  E  .5.5888.  245*T>C.  DPRT  8A.  Min  5|  *5  | 

tor  trpe  HO^  relar.  8  ph**e  otitput.  5  amp*  50/80cy.  O.M  #18018  24VDC.  RPDT  double  break.  t5A  $1.95  5/16*  SItS 

Westfhse  Orrund  Fault  Phase  Selwter  Relar  Trpe  OK.  80Tn72P4.  24VDC.  SPOT,  double  break,  8OOX  S/1^  S12S 

HQR  Ptrle  V83858S.  MWInRhouse  TK  Relar  Rtrle  84.98  «  .247 

NA3fie81  These  8  unit*  make  up  the  trpe  KQN  OR  CRIT^l  DIOIFS.  24VDC.  DPDT.  lOA.  $2.25  •  .$47 

Phase  Selector  Relay  Set*  used  tor  JVle^re-Pole  Allied  B014D8.5,  24VI)C,  SPOT  NC.  double  br^-ak  .$7$ 

Carrier  Relayin*.  Complete .  .  ..  $95.80  15A  ..  .  . . .  ..  $2.95  j/«»  .375 

on  A  Solenoid  Mfd  bv  M**n*»ox  Co.  245'l>r  .  96<  O  R  13558.37.  24VDC.  STVP  NO.  double  break  2,A  x/t*  .ITS 

O  K.  Voltase  Recrulator  Model  SOVTlt1R8.  11.5V  80rr  $1.95  8/8*  .37$ 

supply.  28-8.5KV  C.miplete  with  10  tube*.  18M'  *  Sperrv  Ki  V2n248.  24VDC.  DPOT  NO.  25  .  51,75  x/t*  .375 

12V  X  SH* .  $49.95  1-each  I252nm,  245’DC.  SPDT.  8A . $1.95  7/\^  .438 

J17/ARr-5  Junction  Boxes.  2irVDC  (LNl . $1.25  O.K  CH2791  BIOOF8.  14VDC.  DPDT.  15A  $2.25  7/l$»  .438 

RT  7/AI*Nl  Radio  Xmtr  A  Recelrer  w/tuhea  OK  #552.51.  14VDC.  SPST  NO.  8A.  Min .  $1.75  I5/S2*  .449 

$3A.t6  l,cach  #1074.  i4VD(V  DPST-NO,  15A.  (Vramle  $3.25  i/f*  .$40 

Rartheon  IJne  VoPaire  Re*u!al«*r  trpe  (!RP80l4ft:  Allied  B015D35.  24VDr.  f*PDT.  double  break.  15A  s/3*  .4tS 

Pri;  92-138  Volt*  $7-88  rrrle*.  15  .Ampa.  Iph:  fre:  $2.95  11/14^  .488 

115  Volt*  7.15  Amp*.  0  «2  KVA.  98%  PF.  81*ll.  .Allied  Bf>8D.T5,  24VDC.  DPDT  10A . $2.25  X/4»  .7S4 

ll'D.  194*W . $87.58  .AI11e<!  BMSnS3.  24VDC,  8PDT.  lOA  .  .  .  $5.2$  13/14^  .813 

TP  «90D  McElmy  Tape  Puller  W/1I.5V  88ry  motor.  Allen  Bradley  X95n45.  Trpe  B«B.  24VDC.  SPOT  N<>  7/i*  .875 

speed  reftdator . $28.85  Imible  break.  200A . 12.8$  7/8*  .875 

Bl'8'i4D  Xmtr  w 'meter,  tube*,  and  crystal*  tLV'  Allen  Bradler  X88S09.  D-pe  B<B.  14VDC.  SPST  NO  I*  1.888 

884.58  double  make  break.  200A  . $3.85  1*  1.80$ 

AM  8/APA-l  Video  Test  Set .  114.95  Allied  110X48.  24VDC.  SPOT,  d'SiWe  break.  .  $2.96  1-1/8*  1.135 

M15  Weatem  Electric  Test  Set . $8.50  Price  Bro*  #311.  29-32VDC,  DPDT.  rotarr.  $2.86  l-l/**  M** 

Ohmlte  R.  F.  Choke.  Z  O  2  Mllllhen.  lOOOMA. . .  804  Houare  D.  Claa*  8880.  ARO-M.  1I8VAC  88nr.  :{I*OT.  l-l/4f  1.288 

ALL  MDSI.  BRAND  NEW  UNLESS  OTHERWISE  NOTATED;  ALL  MDSE.  6UARANTEED.  IMROSSIBU  TO 
COMPONENTS.  TELL  US  YOUR  NEEDS.  PricM  E.O.B.  B«H»ii.  OrBan  accapM  from  i 


5  Watt*.  Fixed  3'our  Choice  of  Following:  2.  I 

14.  15.  80.  1080  Ohm* . 

5  Watt*.  Fixed.  $K  Ohm* . 

10  Watt*.  Fixed  Your  Hiolee:  1.  22.  25,  88. 

118,  4<W.  1508.  5800.  7500.  12K  Ohm.* . 

18  WatU,  Flxesl.  Your  Choice:  4000,  8008,  85000 

Ohm*  . 

10  Watt*.  Adjustable.  Yotir  tiiolce;  1.  15,  20. 

Ohm*  . 

10  Watt*.  Multi  Tapped,  CTiolce:  HOTT.  OOIT. 

and  87  Ohm* . 

12  W'atta.  Fixed  Bracket.  5.  IIK  Ohm.* . 

15  IVattB.  Fixed  Bracket.  45  t^ms . . 

18  Watt*.  Fixed  Bracket.  IIK  Ohm* . — , 

20  B’att*.  Ftxe.1.  Choice:  0  3,  2.  3.53,  5,  10.  If.  15. 

75.  500.  5000.  7000.  15K.  20K  Ohm* . 25^ 

20  Watt*.  Adfuitalile.  f^jolee:  8  or  ±5  Ohin*.  . . .  32' 
20  Watt*.  Multi  Tatipeil.  Choice:  3  A  ±5.  1.5  A  ^ 
Ohm*  .  '**■ 


R  51/.\PS-2E  Indicator  Unit.  Complete  with  meter* 

tube*,  motor*,  etc . $125.88 

fCE.!  Radio  Teansndtter  Equip.  Tmtr-Rerfifte*  Pnlt 
7NT*e  CAT-521M  w/p1uc-ln  timlnt  unit*.  350  to 

90.50KrS  fbitput  125  w*ft».  <T.N> . $$9.9$ 

•'o*re  Pluc-ln  Pnlt*  for  abore  Xmtr*.  <IaVI  $3.95 
Tisdar  Transmitter  Converter  Tr’pe  CBM-43ABT  n/o 

SF  Radar  eqnln  Complete  <I,,V»..  .  $89  58 

NF2-14  Nnlae  Filter*  Mallorr.  25  Amp*  3.5  VoP* 
$1  7$ 

MSOO  Inaert*  for  nS30r  TTeadaet* . $4.88'c 

W.R.  Trpe  718E  Headphone*  M**netlr,  275  Ohm 

Imned.  1 000  cede* .  . 53.95 

EF,9  Field  TVlephnne*.  complete  (lAl  per  pr.  $34.95 

7*17  Rhure  kflcrophnne*  w/plu(  <LV1 . $4.95 

T!S.3fl  TTeadact*  w /transformer  A  plus .  $2.35 

115*30  Headset*  w/o  transformer .  . $1.75 

T45  LIp-Mlerophone*  .  8M 

T?8  Chest  Ret*  with  headphone*  fLN) . $2.35 

PTETO  Headset* . 84.95 

TDY  Tranumltter-RecelTer.  29  SOMC.  Complete  w/ 

5000KC  Xtal  A  tubes  . $39.95 

Transmitter  BC  AB200.  Tf**  tuninr  unit*  A  tubes 


Dept,  f-1  no  Pearl  Street,  Boston  10,  Mass. 
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SEARCHLIGHT  SECTION 


:ME8S 


That'S  A  Buy 


MICA  CAPACITOdS 


THAT’S 


THAT'S 


BUY 


BUY 


6  VOIT  INMIT 
CARTE!  OENEMOTOtS  H|| 

■TMItf  M*W 

Way  Sclow  Uft  Frle*l 

4<X)V/^  Int  BKh  ^ 

S»OV/lSOMa  Int  Each  fM.RS 
5ftOV/250Ma  Int  Each  SS4.»S 
All  CAlim  OCMCMOTOM 

Oawral.tlactrtc  riitar  Rt 


Modal 

4037A9 

50I9AS 

502SAS 


OFFICIALLY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS' 


METAL  COMPANY 

87  Walker  St  N  T  13. N  Y 
Phone  WAlher  5  3569 


ANCHORS 


development 
and  production 


INDEX  TO  ADVERTISERS 


■ASI,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SAAALL  UNITS 
SAAALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  ani 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  reqairements, 
bare  or  enamelled. 


METALS  CORPORATION 

228  East  4Sth  Str««t,  Now  York  17,  N.  Y. 
MUrrov  Hill  7-1594 


'fkEXGEEDS 


SpecificattoK 

-dkCMfoms  witb 
UN(lUIS-62) 
SpecificatiiMs 


Activated  Rosin-Core  SOLDER 

The  SHURFLO  Rosin;  Speeds  up  solder  flow 
25%.  Sprends  at  much  at  30%  further  than 
ordinary  rosin.  Hat  superior  welling  and  oxide- 
removing  action.  Is  non-corrosive,  non-condac- 
tive,  safe.  Gives  no  unpleasant  odor.  Does  >ol 
carbonize. 

Specially  designed  for  all  electronic  needs. 
Makes  perfect  joialt  to  coaunon  and  diAcall 
metals.  30%  more  economical  to  use.  Supplied 
in  I.  5.  20  lb.  spools — gauges  are  6ne  as  0.020*. 

SfND  NOW  toe  teaereut  HUS  SAMMJ 
and  CATALOe  f-l 


a  K 1 1 1)1  f 

fr 


TUBES 


Use  Yoyr  Prior, ty  for  SPEEDY  DE  H  VE  P  Y  — E  i  tend  Your  DO  fc  Cor>troct  Nos 


Top  Dollar  Pc 


Youi  Surplus  Tuhi 


“TAB”  TESTED 
&  GUARANTEED 


ZACtS 

lAftlS 


SEARCHLIGHT  SECTION 


TAB” 

Thats  a  Buy 


•66A  KIT  AND  XPORMER 

a  Tub#*.  «mff  ll»»  60cyc  _lnp» 


outpt  a.Svrt  'JOA /HiKsln*  . 

DIOOC  Moec  TUOC 

Unexrellod  for  Mo*Lo*«  VHP  toMlnff.  Ultra 
•enaltls*  •ubmlnlature-envelop*.  App.  It4 
Klomont  and  probt  at  tip.  Low  pwi . 
Ptr.  Orand  Now.  w/data  VROS  2l<l  •  for  ft. 


THAT  S 
A 

BUY 


rr  THAT’S 


BUY 
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CHEMELEC  MULTI-BOND 


lAmlMlM  KIrrtrunU-ik  <'oruor*lloM  . . 

lAmiikIn  l4»l>omt4>rlr«.  Inr . . 

IjiroInlr-PliMcomAld  C«rp.  (V^-D 

l^pu  Insulalnr  €'<»..  Inr . 

ft  Nfirthmp  Co . 

U>iikurt  Eloriric  Compony  .. 

Louino’  Riidio  'mVk*  CcL !!!!!!!!!.!. 

Lowl*  Baflneednc  Co. . 

L«wt«  ft  Kaufmon.  lor . 

Lowfs  Hpriof  ft  MaaofactBriiift  Co. 
l.orfl  Manuforturlnp  Company . 


Voonorortl.  Inr . 21$. 

Mwory  will  C’wmpuny,  Inr..  P.  R...M* 

Mnnaon  l^Ukomtoriro  . 2S1. 

Mmrkom  Mnrhinr  (’ompnny  . 

MB  MnnafiM-lurtnir  Company.  Inr . 

MariM  Kirrtriral  Iniitnimrnt  Co . 

MrOraw-HIII  B«iok  Co . f. 

.Melpar.  Inr . 

Mopro.  Inr . . 

Metal  Textile  Corpomtioii  .  .  • 

Metala  ft  Control  Corp.,  t•rMm%t  rtnle 

IHt.  . 

Methode  Mannrartnrlnc  <  orp  . 

Mira  Innolator  t'ompany  . 

Mlro  Inntriimml  Co.  . 

Micro  Rwitrh.  IMv.  of  MlnnrtipolU-lloney* 
netl  Repolator  Co.  . 

MIleo  Reprodurrr  C'o.,  Inr.  ... 

Mlllen  Mfff.  Co..  Inr..  JHme«» 

Miller  t'ompanr.  J.  W. 
mio  Radio  ft  nertronir*  Corp 
MInneapollM'Honrywell  Rrcolator  Co.. 

Indnetrfal  OlTlaiOB  . 

MItrliell-Rand  ln«olatlon  Co..  Inr . 

MoMnee  Paper  Mill*  Comimny  . 

Mnlrtiead  ft  Co..  I.td  . . 

Mallard  Oreraeaw  I4d .  . . 

Myralex  Corporation  of  Amertra  . 


Pun  Dielectric 
Material 


Conducting  Metal 
Surface 


Nattonal  Company.  Inc . 

National  Moldite  Company  ...... 

Natlonid  Radiator  Company. 

Plaatic  Metala  IMirKilon . 

National  Reaearrh  Corporation .... 

Neely  Rnterprtoea . 

NeO'MI  Corporation . . 

Newcomb  Audio  Produrta  Co  .  . . . . 
New  Hampahtre  Ball  Rearlnpa,  Inc. 

New  Ifermea,  Inc . 

New  Tork  Tnuuiformer  Co..  Inr  ... 

Ney  Company.  J.  M . 

North  Amerlran  Avlatton.  fnr . 

Northern  Radio  Co..  Ine . 

Nothelfer  ^ndlnp  I.nboratoriea . .. 

Naelear  Reaearrh  Corporation . 

Nnrleonlra . 

Nnmherall  8tamp  ft  Tool  Co . 


a  Here  is  the  answer  to  the  bonding  and  hermetic  sealing  of  dielec¬ 
tric  materials  to  metal  components. 

Chemelec  Multi-Bond  is  metal  faced  pure  or  filled  TEFLON,  pro¬ 
duced  by  an  exclusive  (patents  pending)  method  of  uniting  fluoro¬ 
carbon  resins  and  metals  with  an  interlocking  bond  unaffected  by 
severe  mechanical  shock,  vibration  and  unequal  rates  of  ther¬ 
mal  expansion. 

The  bond  is  micro-crystalline  in  struaure  and  gradually  changes 
from  dielectric  to  metal,  the  conducting  metal  surface  being  applied 
by  elearo-deposition  or  other  conventional  means. 

Facing  metals  include  practically  all  the  ferrous  and  non-ferrous 
metals,  the  ferro  magnetic  group  and  the  precious  metals. 

Sheets  are  available,  metal  faced  on  one  or  both  sides,  in  thick 
ness  from  .034  to  1.73  in.  and  in  sizes  up  to  36  in.  square. 

Write  for  Bulletin  M 1-424. 


Panoramic  Radio  Prodwt*.  Inr.  • 
PMiosylTaola  Tcotiap  l.jilM>rutAry 

Pholo  Plootlro  Cotp . 

PhaootroB  Company . 

Plckcrloff  ft  Co..  Inc . 

Ptx  Mannfactarinc  Co..  Inc . 

Polamd  Elcctronlec  Corp . 

Potter  Inotmmcnt  Co^  Inc . 

ProrlfdoB  Appomtai*  Co..  Inc.... 

l*rcclidon  Paper  Tnbc  Co . 

Premax  Pmdoctii.  IMr.  ChUholm’ 

Ryder  ('o..  Inc . 

Pyramid  Rlectrlc  Co . 


Rodloc  8Jk . 

Radio  Corp.  of 

America . 161,  237,  f'oarth 

Radio  Materlalu  Corporation . 

Radio  Receptor  Company,  Inc . 

Radio  8hack  C'orpora^on . 

Radio  Wire  TeletHalon  loeorporated  . . . , 

Rohm  InotmmentM.  Inc . 

RoUwm  KxprcM  Akency, 

Air  ExpreoB  DlrtMon . . 

Raytheon  Manofactorlnc  Co . 144A, 

Remler  CompanT.  L4d . . 

Reodel  Knplneerlnft . 

ReoUtance  Product*  Co . 

Kexere  Copper  ft  Brno*,  Ine . 

Rex  Corporation  . 

Roblnnon  Inc..  Kdward  B . 

KockbentcHi  Prodneta  Corporation . 

Roller-Hmith  Corporalton  . 

Rome  Coble  Corporation . 

Riintel  Cord  ft  Wire  Co . 


^du  Pant's  trademark  for  its  tetrafiaaraethyUne  resin. 


Hanbom  Com(>any . 

Hclentlflc  Electric  of  •*8*'  Corrti 

Qnenched  Gap  Co . 

Aclntllla  Mwrneto  IMvIfdon  of  Bendl 

Aviation  Corp . 

Heoltron  Company . 

8econ  Bfetale  Corporation . . 

HerxomechaniMBtt.  Inc . 

Heoolono  Clock  Company,  Timer  IRv 
Shakeproof.  Inc . . 


FOKfMOtT  FAMieATOKS  07  "TmON"i: 
AND  OTHIR-nUOAOCAMOti  7LASTtcr 
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Precision  Apparatus  Co.,  Inc. 

jam  HORACE  HAROtNC  BUD 

1  ELMHURST  10  N  Y 


Hball«rf»M  MaiiiifMturliiK  <'o . 

SUmU  KafflneerUic  *  Mfv.  ('«> . 

8leai»r . 

MmpsoR  Klectiic  Cm. . . . 

tteackl^r  4b  Co.,  Inc..  A.  V . 

Socicto  IndiMtn^e  Dcm  Procedcc  Loth 

Horcntcn  4i  Conponjr»  Inr . 

hoathwMtcrn  Indatirtul  Electronic* 

Componj  . 

SpecUuty  Battery  Company . 

Hprairue  Electric  CiMnpany . 

Stackpolo  Carbon  Co . 

Htahl.  Inc^  Michael . . 

Btanoard  Pteoo  Com|Min>  . 

8taver  Company.  Inc«»rpiirate«l . 

Stevene  Arnold.  Inc . 

Htoddart  Aircraft  lladl<»  Co . 

Htmthere-Dnan,  Inc.  . 

Hturtevant  Co..  P.  A.  . 

Huperlor  Electric  Co . 

Superior  Steatite  A  Ceramic  Corp . 

Superior  Tube  t'ompany  . 

Swift  A  Soaa.  M . 

Sylranla  Rlectric  ProdiM'ta,  Inc 


liendix  Aviation  Corp .  iiS 

Berkeley  Scientific  Corp . 320,  322 

Blan  .  352 

Brooks  Co.,  Inc.,  B.  D .  360 

Burke,  Hubert  J .  364 

Capebart-Fsmsworth  Corp .  320 

C  &  H  Sates  Co . 3S3.  364 

Chase  Electronics  Supply  Co .  353 

Cc^umbia  Electronics.  Ltd . 349,  364 

Comet  Electronic  Sales  Co .  359 

Compass  Communications  Co .  354 

Communication  Devices .  357 

Communications  Equipment  Co . 339,  341 

Components  Supply  Co .  356 

Convair  .  317 

Comeli-Aeronautical  Laboratory.  Inc . 323 

Cottone  A  Co.,  A .  360 

Credda.  Inc .  350 

East  Coast  Radio  Co . 361 

Edlie  Electronics  Iik .  347 

Electro  Impulse  Laboratory . 149,  360 

Electro  Sales  Co . .....366,  367 

Electronic  Engineering  Co.  of  Calif . 319 

Electronic  Expediters  .  359 

Electronic  Spec.  Su^ly  Co .  362 

Electronic  Surplus  Br(^ers .  365 

Electronicraft.  Inc .  330 

Emmons  Radio  Supply  Co .  365 

Empire  Electronics  Co .  357 

Engineering  Associates .  364 

Forest  Sales  Co.,  Inc .  356 

Franklin  Employment  Service,  The .  322 

Freeland  Products  Co .  358 

Freneb-van  Breems.  Inc .  348 

General  Electric  Company .  320 

General  Motors  Corp.,  AC  Spark  Plug  Div.  323 

Genera]  Surplus  Trading .  352 

Globe  Trading  Co . 362,  365 

Goodyear  Aircraft  Corp .  319 

(ffeen.  Gould .  365 

Greene,  Leonard .  350 

Hall  Electne.  Ltd .  356 

Harjo  Sales .  364 

Harmar  Co.,  The .  332 

Hatry  &  Young .  345 

Horlick  Co.,  William  1 . 326,  327 

I.  B.  M .  323 

Instruments  Associates .  337 

T.S.H.  Sales  Co .  358 

Key  Electronics  Div .  359 

Kings  County  Machinery  Exchange. 352,  364,  365 

K  .M  P  C .  363 

Lapirow  BrM .  365 

Lectronic  Research  Laboratories . 324,  325 

Leru  Laboratories  Inc .  357 

Liberty  Electronics,  Inc .  338 

Lockheed  Aircraft  Corp .  321 

Lowcnthal  Co.,  T.  R .  3SS 

Maritime  International  Co .  354 

Maritime  Switchboard .  355 

Maxson  Corp.,  The  W.  L .  317 

Metropolitan  Overseas  Supply  Corp . 363 

Microwave  Equipment  Supply  Co .  364 

Minneapo1is-Hone3rwell  .  318 

Mogull  Co.,  Inc.,  Alexander .  348 

Monmouth  Radio  Laboratories .  340 

Monsanto  Chemical  Co .  321 

Niagara  Radio  Supply  Co .  342 

Norman  Electronic  Sales .  350 

Norman  Radio  Distributors,  Inc . 363 

Northrop  Aircraft,  Inc .  318 

Photocon  ^les  .  360 

P  I  Electronics .  356 

Powell,  Harold  H . 328,  329 

Precision  Electrical  Instrument  Co . 363 

Radio  Development  A  Sales  Co .  360 

Radio  A  Electronic  Surplus .  365 

Radio  Ham  Shack,  Inc .  335 

Radio  Surplus  Corp .  344 
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PREasHNi"CR‘30 
CATHODE  RAY 
TUBE  TESTER 
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TESTS  ALL  TV 
PICTURE  TUBES 

(MafsttU  asU  Ctsetrsitatic) 

’SCOPE  TUBES  AND 
INDUSTRIAL  CR  TYPES 


IN  FIELD, 
USD  WAREHOUSE 
Tests  CR  Tubes 
without  reraoTsl 
from  chsssii  or 
csrtonl 


Varflex  Corporation  .  . 

Veeder»Root.  Inc . 

VIekers  Rlectric  Division . 

Victoreen  Instrument  Company.... 
Volkert  Metal  Rtampings.  Ine..  John 


A  complete  and  aelf-contained  Electronic  Instrument. 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit. 
Checks  overall  electron-gun  performance  for  propor* 
tionate  picture  brightness.  Additional  tests  for  Kcel* 
erating  anodes  and  deflection  plate  elements. 

The  Precision  CR-30  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special¬ 
ized  needs  of  CR  tube  chechinf.  Similarly,  it  Is  not  to 
be  confused  with  neon-lamp  units  or  similar  devices  of 
limited  technical  merit  and  which  do  not  check  ail  CR 
tubes  or  ail  tube  elements. 


W'aldcw  Kohlnowr,  Inc . 

Ward  l..voiiard  Electric  CMnpan.v.  . 

Ward  Products  Corporation.  . . . 

W'arren  Wire  Compai^ . 

Waterman  Products  Co..  Ine . 

W'elch  Scientific  Company,  W.  M 
Western  Gold  A  Platinum  Works  . 
W'estlnghouse  EHectrlc  Corp.  . 68.  60. 
W^lte  Dental  Mfg.  Company,  8.  S.  . . 

Whitehead  Stamping  Company . 

Williams  A  Co..  C.  K . 

Wilton  Tool  Mfg.  Co . 

WinE'hester  Electronics.  Inc . . 

W'orkshop  Asooclates,  Inc . 


GENERAL  AND  TECHNICAL  SPECIFICATIONS 
*  T*tt>  AM  M,A«rn  Catkad,  Ray  T«b«s.  Ttitt  AM  CR 
Taka  Etamtati:  Not  Just  a  limited  few. 
if  Fret.Rdlat  14  Lteer  Eleawet  Eeltctien  System,  inde¬ 
pendent  of  multiple  base  pin  and  floatin,  element 
terminations,  for  Short,  Leakage  and  Quality  Tests. 

Ir  Tmt  Beam  Curreat  Tast  Circuit  checks  all  CR  Tubes 
with  Eiectron-gun  In  operation.  It  is  the  Electrtu  Beam 
(and  NOT  total  cathode  emission)  which  traces  the  pat¬ 
tern  on  the  fKe  of  the  CR  tube.  The  significance  of  the 
above  rests  In  the  fact  that  Beam  Current  (and  picture 
brightness)  Is  pnmerily  associated  with  the  condition 
of  the  center  of  the  cathode  surface  and  not  the  overall 
cathode  area. 

it  Val^t  Rcgulatad,  Bridft  Typt  VTVM  affords  super¬ 
sensitive  tube  quality  indications  and  positive  check 
of  low  current  anodes  and  deflection  plates. 
it  Micrt-Line  Voltage  Adiustmeat  Meter-menitared  at 
filament  supply. 

it  AccurMy  of  test  circuits  closely  maintained  by  use 
of  fKtory  adjusted  internal  calibrating  controls;  plastic 
Insulated,  telephone  type  cabled  wiring;  highest  qual¬ 
ity,  conservatively  rated  components. 
it  Built  In,  High  Spuud,  Ruller  Tube  Chart. 
it  Tast  Cirenits  Transformer  Isolated  from  Power  Line. 
it  4H"  Full  Visiuu  Metur  with  scale-plate  especially 
designed  for  CR  tube  testing  requirements. 


/opliar  Mill.,  Ine 
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SEARCHLIGHT  SECTION 
(Classififd  AdvertisinQt 


EMPLOYMENT 

Positions  Vacant.. . 

Selling  Opportunitiee  Offered 

Positions  Wanted . 

Employment  Services ...... 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale . 


WANTED 

Equipment 


SERIES  CR-SO-ln  hardwood,  tapered  portable  case. 
17W'  i  1344'-  a  6%'.  Complete  with  standard  12  pin 
tuba  cabla  and  universal  CR  Tube  Test  Cable. 

Skipplai  WtURt;  22  Ikl . Net  Prict:  StS.TS 

Sm  the  new  Cd-SO  on  disphr  or  leodinf  slMfronic 
•qvipmanf  diltributw.  Piece  yovr  orders  now  to  oiiwr. 
ooriiotf  pouiblo  dolivory. 


ADVERTISERS  INDEX 

Aaron  Electronic  Sales . 
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American  Electronics . 

Applied  Science  Corp.  of  Princeton.. 
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Barry  Electronics  Corp . 

B  4  B  Distributors . 
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RF  Attenuation  Network 


or  many  years  Daven  has  beeen  known 


for  the  quality  of  its  attenuators.  And,  although 


Daven  production  has  grown  to  include  a  wide 


variety  of  instruments  for  the  electronics  in¬ 
dustry,  the  development  of  its  attenuators  has 
grown  apace.  Much  of  the  testing  equipment 
used  by  Daven  to  guide  them  in  the  manufactur¬ 
ing  of  attenuators  has  been  developed  by 
Daven’s  own  engineering  specialists.  As  a  result, 
Daven  attenuators  have  become  the  standard  of 
the  industry,  by  which  all  other  similar  equip¬ 
ment  is  measured.  Shown  and  described  here 
are  two  of  the  newest  units  that  are  typical  of 
the  vast  Daven  line  of  attenuators.  Your  inquiry 
for  specific  information  to  apply  to  your  own 
particular  problems  is  invited.  Let  Daven 
furnish  you  with  completely  detailed  catalog 
data. 


This  equipment  is  an  exclusive  Daven  development. 
It  is  a  moderately  priced  attenuator  incorporated  in  an 
KF  Attenuation  Box  to  insert  accurate  losses  from  D.C. 
to  22S  MC.  The  unit  has  many  applications  where  attenua¬ 
tion  of  L'HF  is  desired,  since  it  can  be  utilized  as  an 
all-purpose  laboratory  and  test  instrument. 


ZERO  tNSERTION  LOSS  OVER  ENTIRE  FREQUENCY  RANGE. 

FREQUENCY  RANGE:  Zero  le  225  MC. 

IMPEDANCE  ACCURACY:  Within  ±5%  ever  frequency 
tenge. 

ATTENUATION  ACCURACY:  ±  5  %  ever  frequency  range. 

CONNECTORS:  Receptecles  ore  supplied.  Cable  plugs, 
if  required,  will  be  supplied  at  a  slight  additional 
cost.  When  ordering,  specify  which  type  connecter  Is 
desired — either  Series  "•NC”  IUG-1IS/U)  or  Series 
"N”  (UG-5I/U). 

CIRCUIT:  Constant  input  and  output  Impedance  (un¬ 
balanced).  Zero  initial  lets. 

RESISTOR  ACCURACY:  ±2%  at  D.C. 

Carrier  Frequency  Decade  Attenuator 


This  equipment  is  particularly  applicable  to  extremely 
accurate  measurements  from  D.C  to  200  kc.  and  can  be 
used  up  to  the  lower  radio  frequencies.  The  Decade  type 
switches  make  the  box  convenient  to  use.  In  addition,  there 
are  switch  stops  which  prevent  return  from  full  to  zero 
attenuation  when  making  adjustments.  A  total  of  110  Db. 
is  available  in  1.0  Db.  steps,  or  111  Db.  is  available  in 
0.1  Db.  steps.  Both  of  these  types  may  be  obtained  in 
either  a  balanced  H  or  an  unbalanced  T  network. 
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ACCURACY:  Each  individual  raslslor  Is  adjuslod  wllliln 
^0.25%  of  its  correct  value.  The  error  In  attenuollen 
is  less  than  ±  I  %  of  the  indicated  value,  provided 
the  output  It  matched  by  a  pure  resistance. 

FREQUENCY  ERROR:  At  frequencies  below  200  kc..  the 
total  error  in  attenuation  will  not  be  greater  them 
±  1  %  of  the  indicated  value. 


TYPICAL  ICAS*  OPERATING  CONDITIONS 
Class  C  Telegraphy  and  FM  Telephony 


Heoter  Voltoge 
Healer  Current 


DC  Plate  Voltage 
DC  Grid'No.  2  Voltoge 
DC  Grid-No.  1  Voltage 
DC  Plate  Current 
Power  Output  (Approx.) 


'Intermittent  Commerdol  and  Amateur  Servi 


. .  the  RCA-6146 

New  beam  power  tube  for  VHF  transmitters 


Specifically  designed  for  VHF  transminer 
applications,  the  new  RCA-6146  features  low 
cost,  small  size,  unusual  ruggedness,  and  high 
power  sensitivity.  It  can  deliver  an  output  of 
watts  at  175  Me  under  ICAS  conditions, 
with  a  plate  voltage  of  400V.,  and  a  plate 
current  of  150  ma.  Adequate  driving  power 
can  be  obtained  from  a  5763,  2E26,  or  an¬ 
other  6146,  depending  upon  the  circuit  de¬ 
sign  requirements. 

The  RCA-6146  employs  a  rugged  bunon- 
stem  construction  with  short  internal  leads, 
and  an  octal  base  with  short  metal  sleeve 
which  shields  the  input  to  the  tube  so  com¬ 
pletely  that  no  other  external  shielding  is  re¬ 


quired.  Input  and  output  circuits  are  well 
separated  by  bringing  the  plate  lead  out  at 
the  top  of  the  bulb.  Base  pin  connections 
permit  three  connections  to  the  cathode,  to 
provide  good  rf  grounding.  * 

For  complete  technical  data  on  the  RCA- 
6146  and  RCA-6159,  write  RCA,  Commer¬ 
cial  Engineering,  Section  42AR.  Harrison, 
N.  J.,  or  your  nearest  RCA  field  office. 


FIELD  OFFICES:  (East)  Humboldt  5-3‘A)0.  415  S. 
5th  St.,  Harrison.  N.  }.  (Midwest)  Whitehall 
4-2900,  589  E.  Illinois  St..  Chicago,  III.  (West) 
Madison  9-3671,  420  S.  San  Pedro  St.,  Los 
Angeles.  Calif. 


•AlUitfcM/, 


MW  RCA  tub« 


Th*  ItCA  4159,  identical 
with  tha  6144  except  for 
its  heater  rottng  of  26.5 
valH,  0.3  omperet,  ie  de> 
signed  for  VHF  service  in 
aircroft  application. 

The  FounfoinheacJ  of  Modern  -J 
Tube  Development  is  RCA 
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